STATE OF MINNESOTA B DISTRICT COURT

Master File No. 70-CV-09-19459

, FILED
In re: Source Code Evidentiary Hearings in :
Implied Consent Matters : | MAR 08 2467
YT ﬁ"\' T S LS
Master File No. ;6%&’(‘]'5141195'}’%’?%
In re: Source Code Evidentiary Hearihgs in ORDER 20 - ORDER AND

MEMORANDUM FOLLOWING

Criminal Matters FINAL EVIDENTIARY HEARING

The above-entitled matters came before the Honorable Jerome B. Abrams,
Judge of District Couﬁ, at the Dakota County Judicial Center, Hastings, Minnesota,
pursuant to an assignmeht by the Minnesota Supreme Court. The Court received
: testi_mony and eihibits iﬁtd tﬁe reéo'rd on December 8-10, 2010; December 1‘3-17, 2010;
- December 20, 20"'10; December 22 ana 23, 2010. Counsel requested the opportunity to
submit their final arguments in writing, and the Court ordered the parties to do so by
4:00 p.m. on January 31, 2011. This matter was téken under advisement af that time. |

The Court has heard and taken under advisement dispositive motion arguments
regarding a Motion in Limine brought on behalf of Prosecutors in the assigned criminal
matters.and a Motion for Summary Judgmént brought by the Minnesota Attorney
. General's Office in the assigned implied consent matters on November 23, 2010. The
.Cburt elected to defer its ruling on these dispositive motibns until after the evidentiary
hearing was held-in December. All parties agreed on the record that the Court should
" defer its ruling and provide a comprehensive decision on all matters submitted. The
decision was further based upon the Court's desire not to furthér delay the proceedings

in order to provide the Court with the necessary time to prepare a written degision which
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adequately addressed the dispositive motions. The Court has therefore considered the
dispositive motions and the opposition thereto in light of the testimony and exhibits
offered into the record during the December hearing.

Counsel direetly involved in these proceedings were as follows: (1) appearing as
counsel in the assigned criminal matte‘fs and on behalf of the implied consent
petitioners were Marsh Halberg, Jeffrey Sheridan, Charles Ramsay, and Derek Patrin;
(2) appearing as counsel for the criminal defendants represented by Public Defenders in
the assigned criminal matters was Pamela King; (3) appearing as prosecution counset
in the assigned criminal matters were Mark Schneider, Wifliam Bernard, Sean
McCarthy, and Pamela Converse; and (4) appearing as counsel for the Minnesota
Attorney General's Office and on behalf of Minnesota’s Commissioner of Public Safety
were David Voigt, Emerald Gratz, and Krisfi Nielsen. William McNabb, coun'sel for CMI,
Inc., wae_also presenf but did n'et‘formaliy appear as counsel of record.

At alf times the proceedings were open to counsel and_the parties involved in the
un::leriying assigned matters, as well as to the public. To the extent other appearances
were made by counsel or parties involved in the underlying assigned matters, they have _
been noted in the record.

Based upon the court files, the proceedings herein, and the substantive record
developed by the parties hereto, this Court makes the following: 7

ORDER
- 1. The results of breath alcohol testih‘g conducted on the Intoxilyzer 5000EN which
| express a numerical value for measured breath alcohol are reliable and unaffected

by actual or alieged problems with the Source Code of the instrument. To the
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- 6.

* Code, such challenges are overruled, and evidence of same should not be aliowed.

evidence or that a substantial ri_ew analysis has been performed which supports Sk

extent challenges to test resuls are premised upon problems with the Source

In cases in which the Intoxilyzer 5000EN running version 75_0240 (“240 software”)
reported a “Deficient Sample,” the Source Code of the instrument dées impact the
reliability, solely, of this result, Evidence in such cases of a "Deficient Sample” fest
report should not be allowed unless other evidence exists which provides reasons
ahd/or observations of testing which supports the sample being deficient.

The decision herein is limited to challenges of breath alcohol tést results based
upon the Source Code of the Intoxilyzer 5000EN and is not int_ended to impaif other
defenses or challenges as may be permitted.

Based upon thorough analysis of the Source Code, and exhaustive presentations
made by or on behalf of all parties, this Court will consider new challenges to the

Source Code of the Intoxilyzer 5000EN only upon a showing of newly discovered

position(s) not previously asserted,

This Court, in accordance wi.th Minnesota Supreme Court Order A09-21 09, retains
jurisdiction over pending or new cases which challenge the results of the Intoxilyzer
S000EN based upon the Source Code of the Instrument.

The attached memorandum is fully incorporated herein.

Dated: _ =7~ \\ BY THE COURT:

SEt—
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EXECUTIVE SUMMARY"

After nearly five years of litigation in Minnesota State and Federal Courts, the
question of whether the Source Code for the Intoxilyzer S000EN affects the reliabi!ity of
test results produced by that instrument has been decided. For nearly every test result,
the Source Code does not aﬁeét or diminish reliability. Test resuits for breath alcohol
measurements obtained from the instrument should therefore be admissible in
evidence, subject to defenses permiﬁed by law.

The area in which the reliability of an Intoxilyzer 5000EN result can be
challenged based on its Source Code is wﬁen the instrument reports a “Deficient”
sample, while operating software version 240. Changes made o f:ertain aspects of the
Code in version 240 render some breath samples that were allowed in the past to be no
longer accepted. The 240 software has been in statewide use since mid 2005. It is
estimated that this will impact less than 1% of tests.

The Court's decision does not dismiss these cases. “Deficient Sample” results
can be used as long as some other evidence is provided for the-deﬁci‘e‘ncy; Standing
alone, hawever, the Intoxilyzer report of a “deficient sample” can be the consequence of
many causes — including a Source Code chénge in the 240 software for an unrelated
purpose, which has the unintended conséquence of tightening sampie acceptance.

This decision applies to the Source Code i_ssue which was raised in fﬁore than
4,000 cases assigned fo this Court by the former Chief Justice. These consolidated
cases, both civil and criminal, have been litigated over )the past 13 months before the

undersigned. Numerous hearings have been held, culminating with a lengthy

! This is an Executive Summary of the Court’s decision. This summary is provided as a convenience and
s_hould not be construed to modify in any respect the Order and Memorandum.



evidentiary hearing which has‘effective[y resolved an issue that could have been raised
in separate hearings, ih eéch case. The procedures adopted by this Court — to which
no party has objected — have resulted in an economy for the parties and the Courts.

The attached decision allows these 4,000 plus cases pending in 69 counties
throughout Minnesota to be returned to their home county for further proceedings.
While this Court remains a#signed to all pending and futﬁre cases statewide which
involve the Source Code for the Intoxilyzer device, it is anticipated that in light of what
has been decided herein, sufficient guidance existé for resolution of the Source Code
issue in pending and future cases as well. |

INTRODUCTION
The issue which is addressed in this decision was framed by former Chief Justice

Eric Magnuson in, In re Minnesota Intoxilyzer 5000EN Source Code Litigation, (A09-

2109, January 11, 2010). Substantively, Justice Magnuson ordered that “all pretrial

matters concerhing challen'ges to the reliability of the Intoxilyzer S000EN resuits baséd

on the source code of the instrument” be determined by the undersigned. Procedurally, |
all such cases, whether criminal or civil in origin, where the challenge to the Source |
Code which operates the Intoxilyzer S000EN (“Source Code”) was validly asserted,

through October 1, 2010, have been consolidated and the Source Code issue is

resclved by this decision. For reasons explained below, casés which have been brought

since October 1, 2010, where the same issue is asserted are likely indistinguishable

from those decidéd herein. Consequently, unless there .is new evidence or new

supportable arguments for questioning the impact of the Source Code which operates -

the Intoxilyzer 5000EN, the issue should be resoived as a final matter in Minnesota.



Not surprisingly, the simple statement of the issue which serves as the guiding
principle of this litigation was instantly construed by both sides — those cha[lenging the
- Source Code and those defending the Intoxilyzer 5000EN's results — differeﬁtly.
Challengers have advanced a fusillade of criticism concérning the Intoxilyzer 5000EN,
creatively assigning each shortcoming in the machine a Source Code connection. The
Sfate, which is responsible for the operation and maintenance of.'the instrument,
defensively and at times almost cavalierly dismisses every criticism as completely
unfounded.

.These polarized viewpoints have never diminished. Each side, when given an
opportunity to present testimony which resulted in ah evidentiary hearing lasting over
ten days, could not see any position, abandon any argument, or miss ah opportunity at
contentious rejoinder. Thus, the Couirt faces herein the daunting task of stripping from
the rhetoric, argument, and contentiousness essential facts which respond to the issue
- as framed by Chief Justice MagnUson-just_ ovef a year ago., |

Despite the appeal of a decision guided by an economy of words, the Qast
implications and the tenor of the litigation require in-depth analysis of the claims and
~ evidence, as well as some discussion of the history of this litigation. This decisionis
presented in three parts: 1) The subject matter requires at the outset some definitions
for an understanding of the issue, the history of the cases, and the Cour‘t"s analysis; 2)
The procedural history and genesis of the Source Code issue throughout the state and
federal courts in Minnesota; and 3) A summary and overview of the evidence presented

at the evidentiary hearing.



ABA:

ACA:

ACCURACY:

ASSEMBLER:

ASSEMBLY LANGUAGE
OR ASSEMBLY CODE:

DEFINITION OF TERMS
An acronym for “Air Blank,"” “Breath Sahple," “Air Blank,”
which is a shortened test performed on the S000EN, run
without diagnostics or controls, to determine a subject’s
breath alcohol. 1t is not evidentiary. It is commonly used
by corrections officers to determine the measurement of

breath alcohol of individuals out on work release.

An acronym for “Air Blank,” “Control,” “Air Blank.” This is
principally a diagnostic sequence run to check values for

the control solution.

The ability of the Intoxilyzer 5000EN to provide breath
aléohol concentration results for a single sample which

are close together.

Assembles active instructions in the Source Code for

execution by the instrument's “Master” microprocessor.

A very detailed computer language which is utilized in the

Source Code of the “Master” microprocessor. It is

considered very basic or a low-level language used for

cade; it requires very detailed instructions. Of the




C LANGUAGE OR
CCODE:

COBRA:

- COMPILER:

DABACABA:

approximately 1,100 printed pages of Source Qode for

' the Intoxilyzer 5000EN, about 960 pages are in the

‘Assembly” fanguage.

A high-level code language used for computer

programming. “C”language can determine calculations

_ and is used for data transfer. The “Slave”

microprocessor uses “C” language. Of the approximéteiy

1,100 printed pages of Source Code for the Intoxilyzer

SO00CEN, about 150 pages are in the "C” language.

Acronym for “Computer Online Breath Archiving,” All
Intoxilyzer 5000ENSs are connected to the Minnesota
BCA by modem. The BCA maintains a database for

recording results.

Compiles active instructions in the Source Code for

execution by the instrument’s “Slave” microprocessor.

The Minnesota test sequence for the Intoxilyzer S000EN.
An acronym for the full test sequence required by Minn.
Stat. 169A.51, Subd. 5(a). “Diagnostic,” “Air Blank,”

“Breath Sample,” “Air Blank,” “Control,” “Air Blank,”




“Breath Sample,” “Air Blank.”

DE_FICIENT SAMPLE: A reported test result for a breath sample which does not
meet minimum breéth volume of 1.1 liters and/or level
slope requirements within 4-minute time Iimit.

The sémpie may also be deficient because it does not
meet minimum flow rate of 0.17 liters; or sustained flow

rate of 0.15 liters; provided over 2 seconds.

DEFICIENT TEST - Two breath samples which are acceptable but exceed
AGREEMENT NOT MET: maximum differential of 0.020 from highest to lowest

sample readings.

"DEFICIENT TEST - Tesling subject provides a second deficient test — which
REFUSAL.: constitutes a refusal.
EMBEDDED SYSTEM: A computer or microprocessor which functions inside

another device and controls or generates instructions to
all or a portion of that device. The microprocessors in the

Intoxilyzer 5000EN are an embedded system.

'EPROM: ~ Acronym for “Erasable Programmable Read Only

Memory.” ltis this device in which software changes are



' FIRMWARE:

GRANULARITY:

HEX FILE:

INTERFERENT:

INVALID SAMPLE:

IR FILTERS:;

updated and uploaded to the instrument.

The in-between of hardware and software; it is the
modifiable program that is embedded in the instrument

which can be updated.

The precise explanation of problems encountered in the |

software and/or device,

‘The file designation for a change in code prepared by
CMI, Inc., and forwarded to the BCA for evaluation and/or

installation.

Detected substance, other than .breath alcohol or
acetone, which produces vapors that can interfere with

fest results.

Alcohol concentration dropping greater than 0.006 during
the process of supplying a breath sample. Possible

causes include burping or sucking back.

“IR" is short for infrared. There are five IR Filters in the

Intoxilyzer S5000EN: two to detect alcohols and acetone:




PRESSURE TRANSDUCER:

RELIABILITY:

RFL:

SIMULATOR SOLUTION:

two to detect interferents; one for reference. The alcohol
filters provide data read by a 12-bit sensor, which
performs computations to 24 bits. The alcohol data is
reported to the “master” as a value with a decimal to four

places (0.0000).

An inline measurement device which handles a maximum
pressure of 1.45 psi. -It tﬁrns the éubject’s air flow info a
linear electrical signal. This signal is subject to
conversion from analog to digital and then subject to a
mathematical formula, which produces a volume reading

based on time and pressure,

The ability of the Intoxilyzer 5000EN to repeatedly
produce highly accurate and valid breath alcohol
concentration results across a wide variety of sample

subjects.
Acronym for “Radio Frequency interference.”
An ethyl alcohol solution of known concentration which is

heated to a specific temperature range to vaporize the

ethyl alcohol. The vaporized ethyl alcohot provides a



SOFTWARE:

SOURCE CODE:

SOURCE CODE MODULE:

VALIDITY:

Z80 PROCESSOR

“MASTER”™

known reference measurement at or near an alcohol
concentration of 0.08,
The non-physical — instructions. it is nearly synonymous

with code.

Human-readable representation of instructions to be
performed by a computer. The Source Code for the
[ntoxilyzer 5000EN when printed contains over 1,100

pages.

Discrete sections of instruction within the broader Source
Code which are grouped together because they deal with

a specific function or operation of the instrument.

The ability of the Intoxilyzer 5000EN to produce breath
alcohol concentration results which are reflective of the
actual breath alcohol concentration of the subject sample

being measured.

A 64K, 16-bit microprocessor, A derivation of the TRS-
80 horme computer microprocessor sold by Radio Shack

in the 1980s. The “Master” receives Source Code



revisions.

8050 PROCESSCR A 84K microprocessor which uses 56K and 8K

“SLAVE™ : of RAM. The “Slave” receives Source Code revisions.
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HISTORY OF SOURCE CODE PROCEEDINGS

Petitiéners in implied consent proceedings and defendants in criminal allcohof-
related driving prosecutions initially sought access to the computer code wﬁich directs
the operations of the Intoxilyzer 5000EN instruments in use in Minnesota in 2006. This

- computer code is virtually unreadable by humans but originates from human-readable
“source code.”

Petifioners and Defendants originally pointed to language in the Request for
Proposal used by thé State of Minnesota to purchase its fleet of Intoxilyzer 5000EN
instruments énd argued that the State of Minnesota legally owned this Source Code,

. which was unique to Minnesota’s version of the Intoxilyzer 5000EN. What followed was
a more than three-year-long battle among prosecutors and the Attorney General's
Office (acting on behalf of the State of Minhe‘sota), implied consent petitioners and
criminal defendants, and CMI, Iﬁc., the manufacturer of the Intoxilyzer S000EN.
Following over three years of litigating discovery and access issues, the cases herein
were assigned to this Coﬁrt for resolution of the underlying claim that the Source Code
of the Intoxilyzer 5000EN impaired the reiiabitity of the reported res‘uits. |

The details underlying the nearly ﬁve—yéar sagé and tﬁe stofy behind the
discovery, access, and review of the Source Code in use in Minnesota's Intoxilyzer
S000EN fleet are discussed below. |

First Request for Discovery of Source Code

The genesis of the challenge to the Source Code of the Intoxilyzer S000EN in
Minnesota can be traced back to 2006 when the first request for discovery of the Source

Code for the Intoxilyzer 5000EN was granted. In Underdahl v. Commissicner of Public

11



Safety, Dakota County Court File 19-C1-06-6710, the Petitioner req-uested the
opportunity to purchase an Intoxilyzer 5000EN instrument and obtain access to the

~ Source Code. The Petitioner's request was premised in part upon “the battle in Florida
and elsewhere” over “an unmodified Intoxilyzer 5000EN.” (Memorandum and Order for
Additional Discovery issued by the Honorable Richard G. Spicer, May 2, 2006, p. 4.)
Specifically, the Petitioner contended that Minnesota had a version of source code
which was unique and sought to determine whether the specific code in use in
Minnesota affected the reliability of the reported results. (See id.) The Petitioner's
requests were granted, and the Cofnmissioner of Public Safety-was directed to provide
Petitioner's counsel with “the complete computer source code for the operation of the
Minnesota model of the Intoxilyzer 5000 currently in use in‘the State of Minnesota.” (Id.

at2)

Underd_ahl | — Minnesota Attorney General’s Request for Writ of Prohibition

In response to the decision granting Underdahl's request for an Order directing
discovery be had, the State of Minnesota sought a writ of prohibition from the Minnesota
Court of Appeals. Specifically, the State sought relief from thel portion of the District
Court’s Order which required the Commissioner of Public Safety to “obtain and provide
to Petitioner's counsel the complete computer source code for the operation of the
- Minnesota model of the Intoxilyzer 5000 currently in use in the State 6f Minnesota.” In

re Commissioner of Public Safety, 735 N.W.2d 706, 709 (Minn. 2007) (Underdahl 1}.

See also, In re Commissioner of Public Safety, A06-1000, p.1 (Minn. App. July 18,

2006) (unpublished opinion of Minnesota Court of Appeals denying requested writ of

prohibition). The Minnesota Supreme Court denied the Commissioner of Public Safety

12



his requested writ of prohibition. Underdahl I, 735 N.W.2d at 713.

In denying the writ of prohibition, the Supreme Court held the District Court had
jurisdiction to determine whether individual test results obtained from an lntoxi!yzer
S000EN were reliable and accurate. |d. at 710-11. Minnesota Statute §634.16 |
provides a presumption that “[ijn-any civil or criminal hearing or tﬁaf, the results of a
breath test . ». are admissible in evidence without antecedent expert testimony that an
infrared or other approved breath-testing instrument provides a trustworthy and reliable

measure of the alcohol in the breath.” See also Kramer v. Commissioner of Public

Safety, 706 N.W.2d 231, 235-36 (Minn. App. 2005): State v. Rader. 597 N.W.2d 321,

323-24 (Minn. App. 1999). In reliance upon this statute, the Commissioner argued the
only way to challenge the reliability of Intoxilyzer SQOGEN tests is to challenge the rule
adopting it for statewide use. Underdahi [, 735 N.W.2d at 710. Underdahl, however,
~ was only challenging the specific breath test result being used as evidence againét him
and then solely upon the basis of the Source Code of the instrument, not the science
underlying the approved testing device. sSee id. at 710-11 (citing Minn. Stat. § 169A.53
which specifically provides jurisdiétion to determine whether “the testing methoc_l used
[was] valid and reliable and [whethef] the test results [were] accurately eva:l“uated"). On
this basis, the Supreme Court upheld the District Court’s juﬁsdiction to address the -
Source Code issue. Id. at 712,

The Supreme Court also held the State of Minnesota had adequate remedies
under the law to comply with Judge Spicer's discovery order.” Id. at 712-13. Without
providing an exhaustive fist of these rehedies, the Supreme Court suggested one

possible adequate remedy was for the State to enforce its contract with CMI. Id. at 713.
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The Request for P_roposal to which CMi submitted a bid and led to a contract for the
purchase of Minnesota’s Intoxilyzer 5000EN fleet required a “[pJrovision for information
.. to be used by attorneys representing individuals charged with crimes in which a test
with the proposed instrument is part of the evidence” and “to be activated with an order
from the court with jurisdiction of the case .. . ” (Exhibit 1, Bates p. 000024,
Minnesota’s Request for Proposal). (See Exhibit 45, Bates p. 000038, CMI, Inc.’s

Response to RFP). See also Underdahl |, 735 N.W.2d at 713. The Supreme Court

reasoned that by enforcing its contract with CM|, the State could obtain access to the
Source Code in question and thereby comply with Judge Spicer’s discovery order. Id.

at 713. On these bases, the request for a writ of prohibition was denied. Id. at 713.

Minnesota Sues CMI, Inc., in United States District Court
On March 3, 2008, the State of Minnesota commenced litigation against CMI,

Inc., by filing a complaint in United States District Court for the District of Minnesota. -

(Complaint dated March 3, 2008, filed in State of Minnesota v. CMI of Kentucky, Inc., _
2008-CV-00603.)° The mafter was assigned to.the Honorable Donovan W, Frank and
referred to the Honorable Arthur J. Boylan. Through the hard work and diligence of
Judge Frank and Magistrate Judge Boylan, reéolution of the access issué was reached
Which provided “reasonabie access to the Source Code for Minnesota litigants in a
manﬁer that protects the State’s interest in security features and pésscode-pfotécted _

functions, and CMi's interest in its intellectual proberty." (Order Approﬁing Consent

? The Court's knowledge of all of the documents and orders filed in the proceedings before the Honorable
Donovan W. Frank in State of Minnesota v. CMI of Kentucky, Inc., 2008-CV-00603 (D, Minn. 2008) were
derived from reviewing reproductions of the documents filed with the, United States District Court for the
District of Minnescta as published at the following website: . ‘

htip.//dockets. justia.com/docket/minnescta/mndce/0:2008cv00603/96668/. Review of this website was

undertaken at various times throughout these proceedings.

14



Judgment and Permanent Injunction and Memorandum, July 16, 2008, issued by Judge

Frank in State of Minnesota v. CMI of Kentucky, Inc., 2008-CV-00603, pp. 6-7).

(*Consent Judgment and Permanent Injunction”). Although not binding upon Minnesota
state courts, the Consent Judgment and Permanent Injunction provided state courts,
petitioners in implied consent cases, and criminal defendants with a means of access
through which review of the Source Code for the Intoxilyzer S000EN could occur. (See
- id. at 3, 19-20) (acknowle'dgin'g_ not binding upon state courts).
intervention by Criminal Defendants and Implied Consent Petitioners

During the course of this Iitigétion, four individuals® who were either petitioners
challenging the Commissioner’s revocation of their driver's license or criminal
defendants sought to intervene in the proceedings. (Motion to Intervene as Plaintiffs,

filed in State of Minnesota v. CMI of Kentucky. Inc., June 6,'2008, 2008-CV-00603.)

These individuals sought to intervene in the federal court proceedings because they

believed the State of Minnesota would not adequétely represent their interests in |
obtaining access to the Source Code. (Id. at2.) This request for intervention, as well
as requests by various amicas curiae* to be involved in the proceedings, was granted.

(November 8, 2008 Order issued by Judge Frank in State of Minnesota v. CMI of

Kentucky, Inc,; 2008-CV-00603, p. 5. {(granting motion of intervenors); November 26,

2008 Order issued by Judge Frank in State of Minnesota v. CMI of Kentucky, Inc.,

% These individuals were Craig A. Zenobian, Shane M. Steffensen, Robert J. Bergstrom, and Christopher
D. Jacobsen. Zenobian (Court File Number 10-CV-07-1 076}, Steffensen (Court File Number 10-CV-06-
1036), and Bergstrom (Court Fite Number 27-CV-07-8280) have their challenge to Intoxilyzer 5000EN
resuit on the grounds of Source Code assigned to this Court in this proceeding for resoiution. Jacobsen
{Court File Number 02-CR-07-370) apparently entered into a plea agreement on July 3, 2008, resolving
the matter.

The amicus curiae who elected to participate included the Minnesota Society for Criminal Justice, the.
DWI Taskforce, the Minnesota County Attorney’s Association, and the Suburban Hennepin County -
Prosecutors Association. : :

15




2008-CV-00603 (allowing amicus curiae briefing); June 3, 2008 Order issued by Judge

Frank in State of Minnesota v. CMi of Kentucky. Inc., 2008-CV-00603, p. 5 (allowing
ahicus curiae briefing and argument).) The intervenors and the amicus curiae
Minnesota Society for Criminal Justice (“MSCJ") were able to have their objections
heard regarding the Consent Judgment and Permanent Injunction. (See June 3, 2009

Order issued by Judge Frank in State of Minnesota v. CMI of Kentucky, Inc., 2008-CV-

‘00603, p. 5.) Despite their objections, the intervenors, MSCJ, and all of the litigants
appearing beforé this Court followed and urged this Court to follow the process
approved in the Consent Judgment and Permanent Injunction.

The access provided by the Consent Judgment and Permanent Injunction was
apparently the only pro§633 through which access to the Source Code was obtained on
a broad scale. There has been a reference to one instance when CMI provided access
to some version of the Source Code to one litigant. (Sﬁ July 16, 2b09 Memorandum

Opinion and Order issued by Judge Frank in State of Minnesata v. CMI of Kentucky,

Ing., 2008-CV-00603, p. 12 n.-9.) With this exception, this Court is unaware of any
other instance wherein a litigant currently before this Court obtained access to the
Source Code by some method other than that put forth in the Consent Judgment and
Perm.anent Injunction. Despite repeated invitations by this lCO'Urt and other Minnesota
state court judges for criminal defendants or implied consent petitioners to directly
involve CMI in. their case, the process set forth by the Consent Judgment and
Permanent Injunction was the one adopted by the litigants herein. To the extent courts
across Minnesota attempted to hold CMI in contempt or issued sanctions against the

State or local prosecutors, including dismissal of cases, suppression of breath test
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resulfs, and other measures for non-compliance with discovery ordefs, these processes
did not result in any other form of access to the Source Gode.
Details of Consent Judgment and Permanent Injunction

The process set forth in the Consent Judgment and Permanent Injunction
required implied consent petitioners and criminal defendants to follow three steps in
order to obtain access to the Source Code. (Consent Judgment and Permanent
Injunction, pp. 1 1_—‘!2.) First, a Minnesota state court judge had to order production of
the Source Code or make express findings that the Source Code was relevant to a
breath alcohol concentration test result at issue in the case. (id. at 11.) Second, a
protective order designating the Source Code as confidential had to be issued by the
Minnesota state court judge. (id. at 12.) A proposed protective order was included as
an attachment to the Consent Judgment and Permanent Injunction. (Id. at Exhibit 1.)
Thirc_i, any person obtaining access to the Source Code had to execute the non-
disclosure agreement inc!uded as a second attachment to the Consent Judgment and
f-’ermanent Injunction. (Id. at 11-12, Exhibit 2.) By complying with these three steps, a
petitioner in an implied consent case, a criminal defendant, a prosecuting authority, the
State of Minnesota, their counsel, or an expert retained to assist in litigating their case
could obtain access to the Source Code. (Id. at 7-14.)

The Consent Judgment and Permanent Injunction provided access fo a printed,
hardbound copy of the Source Code and a native electroni_c version of the Source Code

currently installed in Minnesota’s [ntoxilyzer 5000EN fleet® (See Consent Judgment

° On August 11, 2010 this Court issued Order 13 which addressed an access and discovery issue the
plaintiffs and criminal defendants encountered relating to “additional text” (AT) or “additional text code”
{ATC) on the slave erasable programmabie read only memory (EPROM) they obtained from an

instrument they are leasing from the State of Minnesota. This AT or ATC was not present on the slave
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and Permanent Injunction, pp. 7-10.) Access to the printed, hardbound version of the

Source Code was available in Minnesota for a fee of $250; or $125 if requested as part

of a publicly funded defense.® (Id. at 10.) Access to the native electronic version of the
Source Code was available without charge at CM/'s corporate headquarters in
KentUcky.7 (id. at 7-9.) Also available in Ken-tucky for review were the compiler,
assembler, linkers, and associated peripherals used by CMi to convert the Source Code
into the HEX files ultimately burned onto the EPROMSs placed into Minnesota's’
Intoxilyzer 5000EN instruments. (Id, at 7.) Additional peripherals, such as an
Intoxilyzer S000EN instrument, printer, and simulator solution, were also made
available. (Id.)

After hearing the positions of the State of Minnesota, CMI, the intervenors, and

amicus curiae, Judge Frank concluded this level of access was “reasonable and, in fact,

[provided] unprecedented access to the Source Code' for the Intoxilyzer.” (Id. at 14.)

.EPROM the petitioners’ and deferidants’ experts had received from CMI, Inc. during their Source Code

review in Kentucky. The petitioners and defendants believed the AT or ATC may have an operatignal

interaction with the other code on the slave EPROM through the “buffer overflow” which could cause

_unexpected results in the operation of an Intoxilyzer 5000EN. The Court amended its scheduling order to s
grant the petitioners and defendants additionai time to further investigate this issue, Ultimately, ali of the ﬁ i
experts who reviewed the matter concluded that even though the AT or ATC present on some of the'
EPROMs was active code which could have been operational, if was not accessed by any of the code

_which operated the instrument. Therefore, the AT or ATC has no functionai interplay with the Source

Code installed in Minnesota's instruments and does not impact operation or results.

~ ® The “Source Code language controlling or constituting the instrument’s network security features and

- mienu passcodes” was redacted from this version to protect “the security of the State’s networked system

of Intoxilyzer 5000EN breath-alcohol testing instruments.” (Consent Judgment and Permanent Injunction,
p. 4, 6, 10.) '

P The intervenors in State of Minnesota v. CMI of Kentucky. inc. (Court File Number 2008-CV-00603, (D.

Minn.} and amicus curiae MSCJ objected to the requirement that they or their experts travel to Kentucky

to review the Source Code. (Consent Judgment and Permanent Injunction, p. 16; Plaintiffs-intervenors’

Objection and Memorandum in Oppesition to Proposed consent Judgment, filed June 12, 2009 in State of

Minnesota v. CMI of Kentucky, Inc., 2008-CV-00603 (D. Minn.), pp. 9-11; Brief of Amicus Curiae .

Minnesota Society for Criminal Justice, filted June 12, 2009 in State of Minnesota v. CM! of Kentucky, inc.,

2008-CV-008603 (D. Minn.}, pp. 4-5.) This objection was based, at least in part, upon the cost of travel to

Kentucky for experts or counsel. The assignment of these cases to a single judge aliowed the implied

consent petitioners and criminal defendants to pool their resources and thereby reduce the burden of

fravel expenses,
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- Judge Frank further concluded the access ordered was “in the public interest, as well as
in the interests of justice” and properly balanced CM!'s “intellectual property rights” with
implied consent petitioners’ and criminal defendants’ need for access. '(Lg_. at 14-1 5.)
After hearing testimony during the evidentiary hearing from three of the experts who
reviewed the Source Code that they had sufficient access to what was needed to
perform their analysis, this Court shares Judge Frank’s conclusion that the access
provided was reasonab!e, in the public interest, and served the interests of justice. ®

Underdahi Il — Source Code Discoverable if Minimal Showing Made

As the federal court case regarding access to the Source Code was periding, the
‘Minnesota Court of Appeals and Minnesota Supreme Court were deciding when a
request for discovery of the Source Code should be granted or denied. See State v.

Underdahl, 767 N.W.2d 677, 684-86 (Minn. April 30, 2009), rehearing denied July 22,

2C09 (Underdahi Il); State v. Crane, 766 N.W.2d 68, 71-2 (Minn._Apb. June 2, 2009),

| review denied Aug. 26, 2009; Abbott v. Commissioner of Public Safety, 760 N.W.2d 920

(Minn. App. Feb. 17, 2009); State v. Underdahi. 749 N.W.2d 117, 120-23 (Minn. App.

® The Court is aware of four individuals identified as expert witnesses in these proceedings who obtained
access in Kentucky to the native electronic version of the Source Code: Dr. Karl Schubert and Mr.
Matthew Willis with Computer Forensic Services {"CF8") who were retained by the Source Code
Committee of MSCJ ; Dr. Steven Nuspl with Mitrin, Inc. who was retained by the State of Minnesota; and
Mr. Timothy Black with Quantalink, LLC, who was separately retained by Derek Patrin, counsel for

+ approximately 26 implied consent petitioners and approximately 22 criminal defendants with their cases
assigned to this Court. Schubert and Nuspl! both testified they had adequate access to perform their
review of the Source Code and reach the opinions they offered before this Court. Black testified that his
access Issues were resolved with the exception of that imposed by the funding available for his review
and analysis. Regardless of this restriction, Black testified he had an adequate opportunity to perform his
Source Code review within the purview of the analysis he conducted. Although Willis testified, his
testimony was fimited to providing evidence to undermine the credibility of Schubert. The expert report he
helped draft, however, indicated he and Schubert “performed a comprehensive review of the source code
for alt Intoxilyzer 5000EN {] instruments in use in Minnesota [and] encompassed a detailed analysis of the
source code [and] the software and methods used to turn the source code inte machine code S (T
Ex. 166, p. 4.) Based upon this evidence of the experts' satisfaction with the access they were afforded

and the fact that no other attempts at alternate access were undertaken, this Court concludes the access

provided by the Consent Judgment and Permanent Injunction was sufficient.
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May 20, 2008), affirmed in part and reversed in part by Underdahl I, 767 N.W.2d 677.

These Courts held that $0 long as the defendant or petitioner made a minimum showing

in support of their request for discovery of the Source Code, then the discovery could be

- granted. Underdahl I, 767 N.W.2d at 685-86; Abbott, 760 N.W.2d at 925-26. If this
minirﬁum showing was not made, then the discovery of the Source Code could be
denied. Id.; Abbott, 760 N.W.2d at 925-26. The minimum showing required of parties
requesting discovery was that the Source Coc_ie was reievant to determining the validity
of breath alcohol concentration results. Id.; Abbott, 761 N.W.2d at 925-926.

Adoption of Discovery Request by Criminal Defense and Implied Consent
Petitioner Bar

Following the Supreme Court’s decision in Underdahl! |, much of the criminal
defense and implied consent petitioner bar began making a request for discovery of th.e
Source Code part of their standard litigation strategy. With the decisions in Underdahl I
and Abbott, these requests also began including a standardized submission of affidavits
which purported to make the minimum required showing. The requested discovery was
granted in cases venued in at least 69 counties in the State; at least 66 counties had a
request granted in an implied consent proceeding and at least 65 counties had a

_ request granted in a criminal proceeding. (See Exhibft A, list of Implied Consent Cases,
and Exhibit B, list of Criminal Cases, assigned to this Court as of October 1, 2010.)

| Furthermore, the request for discovery of the Source Code was granted, as of

October 1, 2010, in more than 4,200 cases across the state.’ (See id.)

As the number of cases in which discovery was granted increased, so oo did the

® Requests for discovery were made in many more cases which were either denied or granted and
resolved in some manner other than assignment to this Court. The specific data available to this Court,
however, was fimited to those cases which were assigned pursuant to the Minnesota Supreme Court's
January 11, 2010 Order, AD9-2109 {entitled In re Minnesota Intoxilyzer 5000EN Source Code Litigation).
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variety of dispositions. Prior to the approval of the Consent Judgment and Permanent
Injunction on July 16, 2009, some cases were-dismissed outright asa sanction against
the State for failing to proVide the Source Code pursuant to a discovery order. (See

June 3, 2009 Order of the Honorable Donovan W. Frank filed in State of Minnesota v.

CMi of Kentucky, inc., pp. 2-3, 2008-CV-00603 (D. Minn.). Other cases were resolved
through plea agreements. The vast majority of the cases, however, either went into
limbo or a circuitous rescheduling process. In some situations, cases remained open
but no further hearings, acﬁon, or resolution were scheduled until the issue of access to
the Source Code was resolved. In other situations, cases were continuously
rescheduled for hearings at which nothing occurred. Counsel would appear, advise the
court the 6ase was one in which a request for discovery of the Source Code had been
gfanted, and either request dismissal as a sanction or request a further continuance
because the issues regarding access to the Source Code remained unresolved. In
either instance, the cases stagnated and justice was denied to the litigants.

A means of providing actual access to the Source Code was not available to the
courts until after the Consent Judgment and Permanent injuhction was approved by
Judge Frank on July 16, 2009. CMI was resisting éttefnpts to obtain acceés to the

Source Code for the Intoxilyzer 5000EN through indirect means, and no criminal
defendants o-r. implied consent litigants sought to subject CMI to the personal jurisdiction
of Minnesota’s state courts. Even though access to the Source Code was eventually
possible through the process described in the Consent Judgment and Permanent
Injunction, there was no process in place for resolving the backlog of criminal and

implied consent cases.
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In addition o identifying other problems in accessing the Source Code pursuant
to the Consent Judgment and Pefmanent Injunction, criminal defendants and implied
consent petitioners complained about it being too costly for any single litigant or counsel
to analyze the Source Code. Local prosecutors and the Minnesota Attorney General's
Office complained about trying the exact same Source Code issue in thousands of
pending cases. In response to these concerns and with the hope of providing fair and
efficient administration of justice, a process was initially developed by the undersigned
in the First Judicial District which allowed the available resources to be combined, and
thereby enabling a thorough review of the Source Code. ™

First Judicial District Assign'ment

On August 6, 2009, First Judicial District Chief Judge Edward Lynch aésigned éll
) “civil implie-d consent and criminal driving while impaired matters involve[ing] challenges
to the accuracy and re.liability of the test results obtained from tests conducted with the
Intoxilyzer 5000EN breath tesﬁng_inét’rument based upon alleged defects in the source
code” which arose in the First Judicial District to this Court.- (Aug.ust 6, 2010, Order _of

Chief Judge Edward Lynch, p. 1 (entitled In re: Source Code Evidentiary Hearings in

Implied Consent and Criminal Matters) (“First Judicial District Assignment Order”). This

First Judicial District Assignment Order (hereinafter “Assignment Order”) specifically
directed this Court “to hear and decide only challenges to the accuracy and reliability of
the test resuits obtained from breath tests administered with the Intoxilyzer based upon

alleged defects to the source code.” (Id. at 2.) Upon resolution of this sole issue, the

' Despite invitations by Judge Frank and this Court to select a bellwether case or cases to try as a basis
for providing resolution for all of the cases, the iitigants declined to pursue this course. (Ses April 16,
2009 Letter from The Honorable Donovan W. Frank to counsel for the parties in State of Minnesota v.

CMI of Kentucky, Inc., 2008-CV-00603.
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cases were to be retumed to their original jurisdictions for final resolution by either trial
in the criminal matters, or by the hearing required under Minnesota Statute § 169A.53-,
Subd. 3, in the implied consent matters. (Id.} The Assignment Order also specifically ”
notified litigants that “[o]rders, notices, hearing dates ahd a list of cases assigned to”
this Coqrt wouid be posted on the First Judicial District's web page for their'feference.
{ld.} Counsel and the parties in each case assigned pursuant to this Order reC'eiQed a
copy of the Order at the time of assignment.
Master Files

In conjunction with the First Judicial District assignment, this Court directed Scott
County Court Administration, which initially and primarilyI undertook the administrative
responsibilities for the assignment, to open two master files for the First District
assignment proceedings. One file was for the implied consent proceedings (70-CV-09-
1 9459), and the second was for the criminal proceedin'gs (70-CR-09+1 9749). On
Octt;ber 21, 2009, this Court issued an Order in these two master files setting an initial
hearing date for November 4, 2009, in the matters assigned pursuant to the Assignment
Order. (Order Setting Agenda for Hearing, filed October 21, 2009, in Court Files 70~CV—M
09-19459 and 70-CR-09-19749.) The purpose of this hearing was to inform counsel of
the Court's plan for resolving these cases and to obtain whatever input counsel or the
parties had regarding the process.
Decision to Proceed under Assigned Case Method _

One of the initial matters addressed by the Court was what form the Sohrce
Code challenge to the accuracy and reliability of breath alcohol testing resuits shouid

take. Specifically, counsel and the Court discussed whether counsel and the parties
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wanted to select a test case or test cases or if they wanted to proceed with all of the
cases under the Assignment Order. Counsel infqrrned the Court they would brefer to
have all of the cases proceed simuitaneously pursuant to the-assignment. The Court
was also informed that a request for a statewide assignment by the Chief Justicé of the
Minnesota Supreme Court was in the works but had not yet been filed. This Court
encouraged such a request because it provided a process for expedient and jt_Jst
resolution of this issue on a statewide basis rather than just in the First Judicial
District."
The Court also discussed with counsel the progress made towards obtaining
experts who would review the Source Code. All counsel agreed that expert testimony
and expert review of the Source Code were necessary to mount a challenge to the
reliability of breath alcohol concentration testing results obtained in each case from
Intoxilyzer 5000EN instruments across the State. The Source Code itself and the
process of implementing it into Intoxilyzer 5000EN instruments in use in the State of '
Minnesota are not matters of common experience within the purview of layperso'ns.
The challengers indicated early in the process that they would likely be pooling or
‘sharing experts given the complexity and'likely significant cost.
Method of Access to Source Code
The only effective means available to this Court to allow for access to the Source
Code was through the précess set forth by the Consent Judgment and Permanent
Injunction. After reviewing the Consent Judgment and Permanent Injunction, listening

to counsel's concerns, considering the need to obtain access to the Source Code, and

" Other judicial districts, including the Second and the Fourth, had also adopted specialized procedures |
for dealing with cases in which a Source Code challenge was present. ‘
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confirming no other effective process was available, this Court adopted the process set
forth in the Consent Judgment and Permanent Injunction. The Consent Judgment and
Permanent Injunction required a judicial order finding discovery of the Source Code was
necessary or relevant, issuance of a prbtective order, and éxecution of a non-disclosure |
- agreement by the person or persons obtaining access to the Source Code. fn adopting
the process specified by the Consent Judgment and Permanent Injunction, this Court
required Iitig'ants who sought to h'ave their matter assigned pursuant to the Assignment
Order to obtain a protective order and file a non-disclosure agreement from at least one-
expert retained to perform an analysis of the Source Code. The filing of these two
documents was tracked and used to determine what cases were subject to the
| Assignment Order.'?> Once a protective order and non-disclosure agreément had been
filed in a particular case, the matter was identified as one subject to the Assignment
Order and was entered into a database created excl_,usive_ly for that purpose.
Inquiry Pursuant to Rule 104 of the Minnesota Rules of Evidence

Finally, the Court informed counsel it considered the proéeeding‘s before it as one
under Rule 104 of the Minnesota Rules of Evidencé' addressing whether the results
provided by Intoxilyzer 5000EN instruments used in the individual cases were rendered
unreliable or inaccurate as a consequence of the Source Code in use. Rule 104
provides that “[p]reliminary questioné concerning . . . the admissibility of evidence shall
be determined by the court . . . ." The charge posed to this Court by the Assignment

Order was to resolve challenges to the accuracy and reliability of the test resuits

2 This Court did not monitor the issuance of orders granting the request for discovery of the Source
Code because: (1) to do so would have been redundant when, to the extent a request for discovery was
granted, a protective order would also have been issued and a non-disclosure agreement filed, and (2)
any error in granting or denying a request for discovery of the Source Code would properly have been
addressed to the Minnesota Court of Appeals, not this Court.
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obtained from Intoxilyzer 5000EN in_struments based upon alleged defects in the Source
Code. These results would otherwise be deemed accurate, reliab!e, and admissible as
a matter of law subject to criminal defendants’ and implied consent petitioners' right to
challenge the validity and reliability of the test, Minn_. Stat. §§ 169A.53, subd. 3(10)
(allowing implied consent petitioners to challenge whether the testing method was valid
and reliable) and Minn. Stat. 634.16 (providing presumption that “breath-testing -
_instrument provides a trustworthy and reliable measure of the alcohol in the breath”),

cited by Underdahl Il, 767 N-W.2d at 685 n. 4. See also State v. Birk, 687 N.W.2d 634,

- 837-39 (Minn. App. 2004) (discussing Minn. Stat. §634.16in perspective of criminal
prosecution). In other words, the criminal defendants’ and implied consent petitioners’.
challenge was whether the Source dee rendered tﬁe test resﬁlts inadmissible because
it somehow impacted the validity, accuracy, and reliability of the test resuits and thereby

‘ deprived them of evidentiary value. Determining questions of admissibility or

suppression of the test results on such grounds is a question which is properly |

addressed under Rule 104. See State v. Martin, 293 Minn. 116, 123-26, 197 N.W.2d

219, 224-25 (1972) (approving of use of “special hearings” equivalent to Rule 104
hearing to determine application of marital presumption prior to ¢laim of marital

privilege). See also State ex rel. Rasmussen v. Tahash, 272 Minn. 539, 556, 141

N.W.2d 3, 14-15 (1966) (encouraging use of pretrial proceedings when practical to
resolve evidentiary problems and assure the integrity of trial).
Case Management Orders

The initial hearing held in the matters assigned to the Court. pursuant to the

Assignment Order resulted in two Case Management Orders. Although substantially
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similar, one Case Management Order applied specifically to all implied consent cases
assigned, while the other applied specifically to all criminal cases assigned. These
Ordérs provided counsel and the parties rules in addition to the Rules of Civil and
Criminal Procedure, guidance regarding things such as discovery, motion practice,
method of service, notice, and manner in which materials were filed with Court
Administration, The Case Managerﬁent Orders also addressed scheduling, including
the Court's regular involvement in the proceedings by providing an opportunity for
regular bi-weekly status conferences, deadlines for the completion of discovery, and
scheduling of the final hearing dates.

To assist the Court and the litigants in organizing the muititude of parties and
.c-ounsei into a ménageéble group for hearings and regular contact, the Court appointed
Liaison Counsel. These lawyers were volunteers selected from the four major and
identifiable grbups of litigants appearing before the Court in these matters: prosecutors,
the Attorney Geheral's Office, criminal defendants, and implied consent petitioners. In
some instances, Liaison Counsel were selected based upon further identifiable sﬁb-
groups, such as municipal and county prosecutors, groups of criminal defendants or
implied consent peﬁtioners who had retained or planned to retain separate eXpeﬂs, or
defendants represented by a public defender. With the'ir consent, Liaison Counsél were
given the following responsibilities: (1) act as a'cofnmunication point for counsel within
their group, qther Liaison Counsel, and the Court; (2) forward all communication from
the Court or .Court Administration to counsel within their group; (3) organize and
schedule joint actions of counsel; (4) coordinate common discovery; and (5) initiate

action before the Court to address disputes.
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The designation of Liaison Counsel in no way prevented any party or counsel
from being involved in any conference, hearing, or other communication with other |
counsel or the Court, The Case Management Orders specifically provided that “Liaison
counsel shall not be deemed to speak for, act for, or bind any particular party absent
express authority provided by such party.” (Case Management Order issued
December 1, 2009, in District Court File Number 70-CV—09-1 9459, p. 20; Case
Management Order issued December 1, 2009, in District Court File Number 70-CR-09-

19749, p. 20.) The Case Management Orders further provided that “[a]ll counsel of
record shall have an opportunity to present to this Court their respective views and
dpinions as fo matters before this Court.” (Id.) Generally speaking, however, counsel
and the parties relied upon Liaison Counsel to express their positions, viewpoints, and
opinions with respect to the issues before the Court.

Statewide Assignment by Chiéf Justice of Minnesota Supreme Court

The broce'ss undertaken in the First Judicial District was interrupted in January

2010 when the request was granted fo have a single judicial officer assigned to hear
and determine matters statewide raising the challenge to the validity, accuracy, and |
Teliability of Intoxilyzer 5000EN results based upon the instrument's Source Code. The
Minnesota Attorney General's Office, along with eighteen municipal prosecuting
authorities, requested that Chief Justice Eric J. Magnuson appoint a single judge or
pénel of judges to resolve this issue. After considering this request and an objection
filed by thé Chief Public Defender of the Seventh Judicial District, Chief Justice
Magnuson determined assignment fo a single judge was in the interests of the parties

and the judiciary. (In re Minnesota Intoxilyzer 5000EN Source Cade Litigation, A09-
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2109, p. 2-3 (Minn. Jan. 11, 2010) (“Supreme Court Assignment Order”). Chief Justice _
Magnuson assigned these matters to this Court.
' Nature of Statewide Assignment

The scope of the assignment to this Court involved a single issue common to
several groups of cases. This single issue involved resolving challengés to the
reliability of Intoxilyzer 5000EN results based upon the Source Code of the instrument,
Specifically, this Court was assigned “to administer, hear, and decide all pretrial matters
concerning chalienges to the reliability of Intoxilyzer 5000EN results based on the
source code of the instrument, including scheduling, discovery, and an evidentiary
hearing . . . in which a party challenges the reliability of Intoxilyzer 5000EN results
based on the source code of the instrument.”"® (Id. at 3 (assignment language for
implied consent cases). (See also id, at 4 (nearly identical assignment language for
criminal cases).} This Court's au’thority'\'mas therefore limited to pretrial matters and
cases in which the Source Code of the Intoxilyzer 5000EN was chal1énged as impacting '
the reliability of the instrument's results.

The statewide assignment to this Court consisted of three groups of identifiable

cases. The first group was all pénding and future implied consent matters in which the
Source Code chélienge was raised. (Id. at 3.} The second group was all pending and
-future criminal cases in which the Source Code issue was raised and “both the
prosecuting authority and thle defendant provide[d] written notice to [this Court] of their
-consent to th[e] assignment.” (Id. at4.) The third group was in some ways an already

- identified subset of the second group and included all of the criminal cases listed in an

® There were some implied consent and criminal matters arising in the First Judicial District from which
this Court had been removed. The Honorable Karen J. Asphaug was appointed to hear those matters.
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addendum to the Supreme Court Assignment Order so long as the defendant was not
represenfed by a public defender. (Id. at4.)

At no time since the Statewide Assignment Order of Justice Magnuson has any
ﬁart’y objected to it or to the Orders promulgated by this Court to provide processes for
its implementation.

Joint United States District Court and Minnesota State District Court Hearing

After receiving the Supreme Court assignment, this Court scheduled an initial
hearing similar to the one held in the First Judicial District Assignment Cases. Issues

“had also arisen .in the First Judicial District Cases regarding the implied consent
petitioneré' and defendants’ access to the Source Code at CMT's facilities in Kentucky.
These issues primarily involved interpretation of the scope of the Consent Judgment
and Permanent Injunction issued by Judge Frank in the Federal Lawsuit. Resoiution of
issues related to access was necessary for the cases assigned in this statewide‘
proceeding to progress. The interdependence of the matters assighed to this Court and
the case before Judge Frank and Magistrate Judge Boylan led to a joint United States
District Court and Minnesota State District Court hearing. Judge Frank and Magistrate
Judge Boylan dealt with the issues surrounding access to thé Source Code, and this
Court discussed the statewide assignment of the Source Code Issue,; specificaily, the

Jissuance of case management orders, the designation of Liaison Counsel, the process
to be followéd for inclusion within the scope of the statewide assignment, and the
inquiry being undertaken pursuant to Rule 104 of the Minnesota Rules of Evidence.

(See Order 2 —~ Order Setting Agenda for Hearing, filed Fébruary 24, 2010; February 26,

2010 Order for Joint Federal-State Status Conference issued by Judge Frank in State of
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Minnesota v. CMI of Kentucky, Inc., 2008-CV-00603.)

Case Management O(ders

The outcome of the joint Federal and State hearing Vwas uitiﬁ]ately resolution of
the access issues by Judge Frank and Magistrate Judge Boylan and issuance of Case
Management Orders by this Court. The Case Management Orders were simitar to
those issued as part of the First Judicial District Assignment. One Case Managemént
Order was issued for the implied consent cases assighed, while a second one was
issued for all of the criminal cases. The two Case Management Crders were
“ substantially similar but addressed the unique differences between the civil natu.re of the
implied consent cases and the criminal nature of the alcohol-related driving cases.

The Court also retained the use of the Master Case File Numbers, 70-CV-09-
19458 for the implied consent cases and 70’~CR—09—19749 for the criminal cases, which
had been developed for the First Judicial District Assignmént. The continued use of
- these case numbers provided a centralized source for the record of the proceedings
occurring in the Statewide Assignment. Continued use of the files generated for the
First Judicial District Assignment was a matter of practicality. Many of the counsel,
Court Administrators and staff, ar;d other members of the Judicial Branch who also
became involved in the Statewide Assignment were aware of those file numbers.
Furthermore, the First Judicial District Assignment was subsumed within the Statéwide
Assignment prior to resolution.™ This thereby rendered the created files superfluous
- unless otherwise re-purposed for use in the Statewide Assignment proceedings. The

file numbers were therefore re-used.

" The First District consolidated Source Code proceeding was terminated on February 17, 2010, by
reason of being succeeded by this statewide consolidation. - :
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Désignation of Liaison Counsel

To assist the Court and the litigants in organizing the multitude of parties and
counsel into @ manageable group for hearings and regular contact, the Court appointed
Liaison Counsel in this case. These lawyers were volunteers selected from the sa_mé
four major and identifiable groups and subgroups of litigants appearing before the Court
in the First Judicial District action. With their consent, Liaison Counsel were given the
same responéibilities as those in the First Judicial District action.

_ The designation of Liaison Counsel in no way prevented any party or counsel
from being involved in any conference, hearing, or other communication with other
counsel or the Court. The Case Management Orders‘speciﬁcalty provided that “Liaison
counsef shall not be deemed to speak for, act for, or bind any particular party absent
ekpress authority provided by such party.” (Case Management Order filed April 21,
2010, in District Court F’i!e Number 70-CV-09-19459, p. 20; Case Management Order
filed April 21, 2010, in District Court File Number 70-CR-09-19749, p. 21.) The Case
Management Orders further provided that “[a]ll counsel of record shall have an
opportunlty to present to this Court their respective views and opinions as to matters
before this Court.” (ld.) Generally speak:ng, however, counsel and the parties relied
Upon Liaison Counsel to express their positions, viewpoints, and opinions with respect
to the issues before the Court.

Procedural Process Implemented to Identify and Manage Cases
Before the Court could address the Source Code issue common to all of the
assigned cases, the cases subjeét to the assignment had to be identified. As previously

discuésed, there were three identifiable groups of cases which were assigned by Chief
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Justice Magnuson for resolution of the Source Code issue; the spéciﬁ'cally enumerated
cases, all implied consent cases, and criminal cases in which written consent was
given. Thé process for identifying each type of case were similar to one another and to

the process originally generated as part of the First Judicial District Assignment, but with
enough of a difference to warrant further discussion,

The Supreme Court Assignment Order implemented an additional requirement
above and beyond those developed for adentlfymg cases subject to the First Judicial
District Assignment. As part of the Statewade Assignment, written consent was reqwred
of defendants and prosecutors. This requirement was in addition to what had been set
out in the Consent Judgment and Permanent Injunction approved by Judge Frank. The
consent was given in writing in all criminal cases in thé form attached as Exhibit C
héreto. Notably, the defendant, defense counsel, and the prosecution all had to agree
to be part of these consolidated proceedings, including agreement with procedures set
forth in the Case Management Order. Those consenting were expressly consentirng o
the appointment of Liaison Counsel and methods of service, inter alia, as provided for in
'the Case Management Order. Any expert retained by an |mphed consent petitioner or
criminal defendant to review the Source Code had to execute a non-disclosure
agreement, and the court ordering production of the Source Code had to issue a
protective order These requirements were also in addition to the practical need to
differentiate between cases in which the Source Code issue could pro‘peﬂy be raised,
those in which a breath test had occurred, and those in which it was not and could
never be relevant, such as cases wherein a blood test, urine test, or some other non-

breath test method was being used in support of a license revocation or criminal
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prosecution.

The group of cases which could be identified in the most straightforward manner
Was those specifically enumerated by Chief Justice Magnuson in the Supreme Court
Assignment Order. These Cases were expressly identified and assigned to this Court
for resolution of the Source Code issue unless a criminal defendant was represented by

~a public defender. Court Administration worked with counsel, specifically the public
defender s offices, and the parties to determlne whether a public defender was assighed
to a defendant in each case. If a public defender was assigned to represent a
defendant in a given matter, then it was subject to the same requirements, including
written consent, as al) other criminal matters..

The most compiicat‘edrgroup of cases which could be identified was all of the
criminal cases not specifically enumerated in the Supreme Court. Assighment Order.
Such matters were identified and confirmed through a multi- -step process. First,
defendants made a discovery request for access to the Source Code from the presiding

~ judge in the originating county. The presiding judge independently reviewed the
defendant’s request for a showmg of relevance in accordance with the standards set
forth in Underdahi I, 767 N\W.2d at 685-85. [f the presiding judge determmed an
adequate showing of relevance had been made, then the presiding judge would order
discovery of the Source Code and issue a protective order.” Court Administration would
also identify the case as one which may end up assigned to this Court pursuant to the
Statewude Assignment Order and begin tracking the case for that purpose. The
defendant could then file a non-disclosure agreement executed by the expert retained to

review the Source Code and a Written Notice of Consent to Assignment executed by
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the prosecutor, defense counsel, and defendant.’® Thié Written Notice of Consent to

Assignment was a formalized means of complying with the additional requi‘rement

~ imposed by the Supreme Court Assignment Order and prov.ided a means of confirming
which mattefs were assigned. Once this Court had re;:eived the Written Notice of
Consent to Assignment and Court Administration in the originating county had a record
of a protective order, an executed non-disclosure agreement, and the Written Notice of -
‘Consent to Assignment, then the matter was added to a master list of individual cases
assigned to this Court pursuant fo the Supreme Court Assignment Order.

Implied consent cases had to follow a similar process but without the need for a.
Wiritten Notice of Consent to Assignment. The Supreme Court Assignment Order
assigned all implied consent cases in which the Source Code Issue was raised. Such

~Cases were identified by a party requesting diséovery of the Source Code. The
presiding judge hearing the discovery request had to determine whether such discovery

was appropriate and issue a protective order for discovery to occur in accordance with

the terms of the Consent Judgment and Permanent Injunction issued by Judge Frank.

The requesting petitioner would have to submit a non-disclosure agreement executed

by their retained Source Code expert and, following confimation with a list developed
and maintained by the Minnesota Attorney General's Office on behalf of the .
Commissioner of Public; Safety, the matter would be added 1o a master list of implied

consent cases assigned to this Court.'®

** Defendants and defense counsel oftentimes submitied a nan-disclosure agreement and Written Notice
of Consent to Assignment in conjunction with their request for discovery of the Source Code, particularly
as the process became widely known and mainstream.

Implied consent petitioners also sometimes submitted an executed non-disclosure agreementin
conjunction with their discovery request, particularly as the process became widely known and
mainstream, '
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Two master case lists identifying every individual case subject to the Supreme
Court Assignment Order were created from these three processes.'” Copies of these
two lists are attached hereto as appendices and incorporated herein by reference.
These are the individual cases which are directly subject to this Order. This does not'.
limit other cases from agreeing to be bound, or actually being bourid, by the results
reached herein as a method of resolving that particular. case. This Court is simply
mindful of its responsibilities to protect the record and conduct proceedings in a fair and
efficient manner.

Inquiry Pursuant to Rule 104 of the Minnesota Rules of Evidence _

Throughout the proceedings of these assigned cases, this Court has made it
ciea'f that the inquiry being conducted is pursuant to Rule 104 of the Minnesota Rules of
Evidence, which provides that “[p]reliminary questions concerning . . . the admissibility
of évidence shall be determined by the court . L

The chérge posed to this Court by the Statewide Assignment Order was to
resolve challenges to the accuracy and reliability of the test results obtained from
inioxilyzer 5000EN instruments based upon alleged defects in the Source Code. The
question was whether the Source Code rendered the test resulté inadmissible because

it somehow impacted the validity, accuracy, and reliability of the test results and thereby

"7 As part of the Court's case management, the decision was made to provide a cutoff date for which
individual matters would be addressed at the evidentiary hearing ultimately commenced on December 8,
2010. The Courtis aware the Supreme Court Assignment Order assigned all future criminal and implied
consent matters raising the Source Code Issue in addition to those which were pending at the time the
Order was issued. A matter of concern for this Court was the possibility that a criminal or implied consent
case involving the Source Code Issue could arise shortly before the scheduled evidentiary hearing and
the defendant or petitioner could follow the process to have their matter assigned and then seek a
continuance on due process grounds to pursue some different approach than that followed in the matters
already assigned. To avoid such an occurrence, a deadiine for the addition of individual cases onto the
docket for the evidentiary hearing commencing on December 8, 201 0, was implemented. To the extent
additional criminai or implied consent cases otherwise subject to the Supreme Court Assignment Order
have arisen since that date and not been resolved indirectly as a result of these proceedings, thé Court
has provided further instruction herein. : :
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deprived them of evidentiary value.

As prefiminary proceedings pursuant to Rule 104, the outcome reached by this
~ Court is not immediately dispositive of any.sing.jle case that has been assigned. These
p;oceedings instead provide resolution of a single narrow issue: the admissibility or
inadmissibility of results reported by Minnesota's Intoxilyzer 5000EN fleet as a result of
the Source Code of the instrument. This is not to say the conclusions reached by this
Court may not result in cases being expediently resolved without any or with only
minimal involvement of the courts in which these cases originally arose. In light of the
conclusions reached herein, petitioners in implied consent proceedings may decide to
waive their challenge to the Commissioner’s license revocation or criminal defendants
may elect to enter a plea or accept a plea agreement which was p‘réviOUSIy
unacceptable. There may also be a small number of cases where the Commissioner is

willing to withdraw the license revocation or the prosecutor is willing to dismiss the
| charges. All of these.dispositive actions, however, musi take place in the district courts
from which thé individual cases originally arose.
- OPERATION OF SOURCE CODE IN MINNESOTA’S INTOXILYZER 5000EN

The Intoxilyzer 5000EN is a breath testing instrument which measures ethyl
alcoho! (ETOH), the type of alcohol typically found in alcoh.olic beverages. To perform
this measurement, an Intoxilyzer 5000EN utilizes scientific methods and principles of
measurement, hardware components, and software in a single integrated device. The

device then aiso relies upon a very sp.e‘ciﬁc testing process. The sole purpose of this

process and the device is to reliably obtain accurate and valid measurements of breath ’

alcohot concentration for a subject providing a breath sample. To understand what
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impact the operation of the Source Code within the Intoxilyzer 5000 EN has upon
Tesults which are typically admitted into evidence, a basic understanding of many of the
functions of the instrument is necessary.

Scientific Methods and Principles of Measurement

The Intoxilyzer S000EN utilizes an analytical method to qﬁantitatively identify
ethyl alcohol and other potential interferents and to quantify the concentration of ethyl
alcohol present within a breath sample. The specific scientific method utilized is
infrared absorption spectroscopy. To produce results which have e.videntiary relevance,
the intoxilyzer 5000EN and its testing process must alse utilize certain fundamental
principles of measurement when seeking to guantify an unknown. These include

accuracy, validity, and reliability.®

Basic Principles of Breath Alcohol Concentration Testing

The principles underlying the science and physiology of alcohol concentration
measurement through-a person’s breath is beyond the scope of these prot:eedings.
Such an inquiry would delve into areas of science and medicine which go far beyond an
inquiry iﬁto the Source Code's impact upon the reliability of breath alcohol concentration
results. Understanding the basics of such concepts, however, is necessary {o
understand the design of the Intoxilyzer 5000EN, to put into context arguments
advanced by the parties in this case regarding those issues that are before the Court,

and to provide an understanding for the Court’s decision.

"® The implied consent petitioners and criminal defendants also raised the question of the Intoxilyzer
5000EN's ability to produce reliable results. This Court understands the term “reliable” as used by the
implied consent petitioners and defendants to refer to the Intoxilyzer 5000EN’s ability to repeatedly
produce accurate and valid results for individual tests. The Court does nof understand the use of the
term “reliable” to be in reference to whether the scientific method of infrared absorption spectroscopy can
produce admissible evidence under the “Frye-Mack” standard, a question which is beyond the scope of
these proceedings.
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The Intoxilyzer 5000EN was designed to operate off of a basic assumption which
7 underlies breath alcohol concentration testing. This basic assumption is that “[tlhere is
a determinable ratio-between the alcohol concentrétion in the blood (and the brain) and
the alcohol concentration found in the breath.” (Ex. 2, Bates p. 29.) The accepted ratio
of the equilibrium between alcohol found in the alveolar (deep lung} air compared to that
found in blood.is 2100 to 1.”® (Id. at Bates pp. 30 & 118.) This means that in 2100 parts
of alveolar air, there is the same alcohc-)i concentration as in one part of blood. (Id. at
Bates p. 118). The basic assumption underlying breath alcohol testing requires the
testing of alveolar air and is the alcohol concentratibn the Intoxilyzer 5000EN attempts
to measure.

When testing the alcohol concentration of a person’s breath, the desired sample‘
is the aiveolar. air. As a person expels their breath, they first expel air located within the
cavity of their mouth, then:their esophagus, and finally their lungs. To reach the
alveolar or deep lung air, a test subject must first expel the air in their mouth and
esophagus. Once the alveolar air is feached . furthér exhalation will result in a
measured alcohol condentration that gets closer to the equilibrium alcohol concentration
of the alveolar air. The Intokilyzer 5000EN attempts to reach this point-of measuring
alveolar air to produce its reported resuits.

In some cases, the measurement of alcohol concentration of alveolar air is

® The ratio of the equilibrium between alveolar air and blood of 2100 to 1 is incorporated into the
statutory structure of Minnesota’s driving while impaired offenses. Minnesota Statute § 169A.20,

subdivisions 1(5), 1a(5), 1b(5), and 1¢(5) criminalize driving, operating, or being in physical control of the

identified vehicle within two hours of having a measured alcohol concentration of 0.08. Alcohol
concentration is defined as having a number of grams of alcohol per 100 milliiters of blood and a number
of grams of alcohol per 210 liters of breath. Minn. Stat, § 169A.03, subd. 2(1)-(2). There are 1000
milliiters in 1 liter. Therefore, a number of grams of alcohol in 210 liters of breath is equivalentto a
number of grams of alcohol in 210,000 milliliters. Comparing this unit adjusted amount with the number
of grams of alcohol per 100 milliliters results in a 2100 to 1 ratio of a number of grams of alcchol in the
alveolar air to the same number of grams of alcohol in the blood.
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further complicated by the presence of a high alcohol concentration within the mouth

and esophagus, something typically referred to as “mouth alcohol.” High concentrations

of mouth alcohol can result in an initial measured alcohol concentration which is higher

than that found in the test subject's alveolar air. As the test subject exhales further, the

alveolar air begins to displace the air from their mouth and esophagus, and the breath

alcohol concentration measurements return to a level typical of those obtained from test

subjects who do not have a high mouth alcohol concentration. These concepfs of the

alveolar air equilibrium alcohol concentration, a typical breath alcohol concentration

profile, and mouth alcohol concentration profile can be visually demonstrated as shown

in F‘igure 1.
Figure 1: Representative Breath Alcohol
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Figure 1%

depicts representative breath alcohol concentration profiles, as
described by witnesses from the Bureau of Criminat Apprehension (“BCA”) over the
course of a test subject’s exhalation and an [ntoxilyzer 5000EN test. The equilibrium
alcohol concentration of the air in the test subject’s alveoli, the deep lung air, is depicted
in Figure 1 by a straight long dashed line marking a constant alcohol concentration.
This equilibrium rate is what the Intoxilyzer 5000EN is attempting to measure over the
course of the time allowed to -run a breath test. It remains relatively constant over such
a time frame. |

The dotted line in Figure 1 represents a typical breath aicohol concentration
measurement taken when a high concentration of mouth alcohol is not present. This
profile depicts an increasing measured breath alcohol c‘oncentration which plateaus
over time. As the test subject exhales, th‘é mouth and esophagus air are expelled first:

Further exhalation gets to the élveolar air deeper in the lungs, which containé the
unknown alcohol concentration that the intoxilyzer 5000EN seeks to measure. As the
air expelled by a test éubject comes from deeper within their lungs, the measured
alcohol concentration plateaus at or near the alveolar air equilibrium alcohol
concentration. It is by measuring the alcohol concentration at such a point of the breath
profile that the Intoxilyzer 5000EN seeks to measure the alcohol concentration of the

- dlveolar air and thereby provide a meaningful alcohol concentration resuit.

The short dashed line depicts the initial alcohol concentration peak resulting from

% Figure 1 does not include any units or.values for either axis, time o alcohol concentration. This is
because the curves are representations of typical breath alcohol concentrations and do not depict any
particuiar individual. The value of the alcohol concentration and time in any given case will be dependent
upon the test subject providing the sample. This graphic depiction is a rough composite of the multiple
similar graphs and testimony presented by various trial witnesses. See, 2.g. Exhibits 46,53,56,57,58 and
60.Despite these graphic depictions, there is never a truly ‘fiat line' achieved in subject breath samples.
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a high concentration of mouth alcohol. The initial alcohol concentration measurements
taken from the beginning of a test subject’s exhalation rhay be higher than the alveolar
air equilibrium alcohol concentration when no mouth alcohol was present. As the test
continues and the subject's exhalation proceeds, however, the air from the subject’s
mouth and esophagus are displaced from the instrument’s sample chamber by air that
originated deep in the subject’s lungs. The result is in the measured alcohol
concentration decreasing back to a curve similar to that when no mouth alcohol is
present. The alcohol concentration would then incréase as in the non-mouth alcoho!
Curve until it plateaus at the alveolar air equilibrium alcohol concentration, the desired
result.
Infrared Absorption Spectroscopy® |

Infrared absorption spectroscopy is a scientific mgthod of qualitatively identifying
or quantitatively measuring a variety of compounds, including ofganic gases with low
bailing points such as ethyl alcohol. (See Ex. 2, Bates pp. 20, 27; DOUGLAS A. SKOOG
| ETAL., PRINCIPLES OF INSTRUMENTAL ANALYSIS, 404-405 (Harcourt Brace & Co. 1998)
(5th ed.) (hereinafter PRINCIPLES OF INSTRUMENTAL ANALYSIS)- Generally speaking, this
methqd works by irradiating a gaseous sample held within a particular temperature
range with infrared light. (Ex. 2, Bates p. 20; L.G. WADE, JR., ORGANIC CHEMISTRY, 500-
01 (Prentice Hall 1999) (4th ed.) (hereinafter ORGANIC CHEMISTRY).) The atoms and
atomic bonds of molecules within the sample absorb the irradiating light at specific
frequencies or wavelengths. (Id.: ORGANIC CHEMISTRY at 502-03.) The frequencies or

wavelengths at which light is absorbed are dependent upon the structure of each

?! Historically, there have been numerous methods used for measuring alcohol in breath samples.
Infrared absorption breath testing devices have been cammercially available since 1972. (Ex. 2, p. 23)
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molecule. (ld.; ORGANIC CHEMISTRY at 503-05.) This enables differentiation of one
molecule from another, inciuding those with similar structure which could interfere with
measurement of ethyl alcohol. Furthermore, the amount of the irradiating light which is
- absorbed by a specific molecule at a spef:ific frequency or wavelength enables,
according to the Beer-Lampert law, a quantification of the speciﬁc absorbing molecule.
(Id.; PRINCIPLES OF INSTRUMENTAL ANALYSIS at 139-140.)

As a method of testing breath alcohol concentration, infrared absorption

spectroscopy has been given a statutory presumption of trustworthiness and reliability in

Minnesota. Minn. Stat. § 634.16, ited by Underdahl II, 767 N.W.2d at 685 n. 4. See
also Kramer, 706 N.W.2d at 235-36; Rader, 597 N.W.2d at 323-24.
Principles of Measurement. |

When measuring an unknown sample, the principles of accuracy, validity, and
Vreliabil_ity are paramount. Accuracy is how well an analytical instrument produces a
| close or tight groLlping of results. This can be statistically representéd, for example,
through the use of a standard of deviation around an average. Validity is how well the . !

instrument produces results which reflect the truth of the unknown being measured.

Reliability is how well the instrument repeatedly produces accurate and valid results
across all of the possible variables, including things like sample variability,
environmental factors, and time. Accuracy and reliability can be determined fairly_
easily. Determining the validity of an instrument, however, can be difficult.

It is impossible to directly determine an analytical instrument’s validity with
respect to the true value of a subject sample. As noted above, the true value is

unknown. Without this information, it is impossible to measure the difference between a
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test result and the true value. Scientific measurement works around this problem by
using an analogy. Measurement of a known value, often called a “control.” or range of
values, often called a “calibration curve,"® are taken under the same conditions as the
subject sample. From this information, the validity can be determined because the
difference in the measured value and the true value can be calculated. This rate of
difference is then analogized to the measured values obtained when testing the
“unknown subject sample. The theory is that with everything being the same or nearly
the sém_e between the two tests, the calculated validity is also the same.

The Minnesota testing process — DABACABA -- utilized by the Intoxilyzer
S000EN addresses each of these principles to arrive at a result which provides
information about the accuracy and validity of each test. The Intoxilyzer 5000EN also
has a system in place called COBRA which allows for the collection of test data for
every lest. From this info_rmatidn, analyses can be conducted to examine aspects of the

: reiiabifity of the instfumént. This basic understanding of the scientific method and
measureme”n't princip_!es used by the intoxilyzer 5000EN provides the context for
understanding the hardware and physical processes performed by the instrument té
arrive at reported resulis.
Hardware and Physical Processes

A basic knowledge of the Intoxilyzer 5000EN’s hardware and the physical
processes it performs is necessary to understand the challenges to the reliability of test
results obtained from the Intoxilyzer 5000EN. The physical configuration of the

Intoxilyzer 5000EN and the component parts which make up the entire device were

2 The known value or range of known values must also be near or around the expected value of the
unknown value,
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designed with the intent to accurately, validly, and reliably measure breath aicohol
concentration of a human test subject by the infrared absorption spectroscopy method. |
The hardware present within tﬁe instrument combines with the pathways for gasses to
fo!!ow, which are further oriented into specific test sequences to provide the operator
. with test results. The implied consent petitioners and criminal defendants have called
into question various aspects of the hardware and testing processes in their case. A
- basic understanding of th_e hardware, gas pathways, and test sequences is therefore
necessary to understand the criticisms of petitioners and defendants as well as this
~ opinion.
Hardware of Intoxilyzer 5000EN
The Intoxilyzer 5000EN has a metat case which operates to assist in shielding
the instrument's electronic components from radio frequency interference (RF1). Some
of the hardWar‘e making up the Intoxilyzer 5000EN instrument can be observed from the
extérior of the case, and some can only be observed by removing the case. From the
outside of the casing, a breath simulator solution container and the breath sample tube
may be cbserved. An RFI detection antenna and breath tube heater, which are the
same wire, are also part of the bfeath sample tube which can be viewed from the
outside of thre casing. This combined heater and antenna plugs into the exterior of
instrument via an RCA type connectiori. Thereis a single monochromaitic digital display
on the device, and peripherals such as a printer or computer keyboard may be, and
typically are, attached to various data ports accessible on the exterior of the instrument.
(See Ex. 166 ~ CFS Report, p. 13 (picture of the exterior of Intoxilyzer 5000EN).)

With the metal casing removed, the internal hardware can be physically
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observed. (See Ex. 166— CFS Report, p. 17 (picture of interior of Intoxilyzer S000EN).)
The circuit boards, processors, EPROM, analog-to-digital converters (ADCs), digital-to-
analog converters (DACs), wires, and all of the electronic components can be observed.
A pressure transducer mounted in the path of the breath sample tube is also visible.
This .device operates with the processor and clock function of the device to measure
.pressure over time and thereby make a calculation of the breath volume delivered by a
test subject. ‘The sample chamber is also visible. With further disassembly, the infrared
light source,” infrared filter wheel,?* and infrared detector with its heat dissipation
system can be observed. With even further disassembly, the air pump, which moves
room air and the breath simulator solution through the instrument, can be seen.

Such are the primary hardware components of the Intoxilyzer 5000EN. With this
hardware, the Intoxityzer 5000EN utilizes three gas pathways to perform its three test
sequences. |
Gas Paths through Intoxilyzer 5000EN

 The Intoxilyzer 5000EN has three physical paths for tested gasses to follow
through the various hardware components of the instrument. QOne path is for breath‘
samples of test subjects. The second path is for what is known as an “air blank.” The
final path is for the breath simulator solution. _Each of these paths is unique, but they all
share the use of some component parts throughout the instrument. Understanding how
each path works and its purpose provides a basis for understanding the testing

séquences which are run on an Intoxilyzer 5000EN instrument.

2 See Ex. 166 ~ CFS Report, p. 119 for a photograph of the light source.
* See Ex. 166 — CFS Report, pp. 117-18, 120-23 for photographs and technical specifications for the
fitter wheel and filters. The filter wheel is made up of five separate filters: one reference filter, two filters to

‘measure ethyl alcohol and acetone, and two filters to measure possible interferents.
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Air Blank Path

For the air blank path, the Intoxilyzer 5000EN draws room ai-r through the
instrument. (Ex. 2, Bates p. 21 (providing explanation and diagram of air blank path).
The air pump turns on for eighteen seconds and thereby creates a pressure differential
between the‘room air and the gas within the sample chamber. This causes room air to
travel through the breath tube and into the sample chamber. The room air is then
expelled through the pump and pump exit. As demonstrated by the path for the air
blank, the purpose is to clear the breath tube and sample chamber. The Intoxilyzer
S000EN also uses the operation of this path to set a zero reference point based upon
the room air present within the sample chamber. The actual process of setting this zero:
reference point and verifying the absence of ethy! aléohol or meaéured interferences
within the room air is a Source Code function and is discussed more fully belov(l’. The
air blank path process does not utilize the breath exhaust, the pressure fransducer, the

breath simulator solution, or any of the infrared source or detection hardware. | I

Breath Sample Path |

The breath sample path also begins in the breath tube. (Ex. 2, Bates p. 23

(providing diagram of breath sample path). When a test subject provides a breath
sample, they blow through the breath tube and into the Sampie chamber. When
operating properly, the breath tube is heated to prevent the tést subject’s breath from
condensing within the breath tube.

As the breath sample passes through the sample chamber, the infrared light
source operates. The light from the infrared bulb passes through the test subject’s

breath and is focused onto a filter wheel, which only allows selected wavelengths or
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frequencies of light to pass through. What specific wavelength or frequency of light is
permitted through the filter wheel is dependent upon which of the Intoxilyzer 5000EN’s
five filters has spun into place at that specific instant in time. The permitted light which
does pass through a filter is measured by the infrared detector. This measurement is
conveyed to the instrument’s processors, where the software performs calculations
using the infrared detector measurements as they relate to each filter and reference
information to calculate the amount of light absorbed by ethyl alcoho! molecules within
the test subject’s breath in the sample chamber. Further calculation leads to the
measured result of breath aléohol concentration. Because thesé calculations are
performed by the software of the instrument, which is generated by the Source Code, a
more complete discussion of the process is left for another section. The breath sample
path does not utilize the air pump, air pump exit, or the breath simulator solution.
Ultimately, the breath sample is expelled through the breath exhaust port on the back of
the instrument.

Breath Simulator Solution Path

The breath simulator solution path is similar to the air blank path but with a few

critical differences. The breath simulator solution path does not utilize the breath tube
atall. Instead, the sample is drawn into the sample chamber from the simulator solution
container through the 'simulatér inlet. Like the air blank path, the air pump turns on for a
specified time creating a pressure differential between the sample chamber and the
simulator solution container. This pressuire differential causes the simulator solution, a
vaparized ethyl alcchol solution with a known concentration, to pass into the sample

chamber, through the pump, and return to the simulator solution container. The ethyl
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alcohol vapor for the simulator solution is not exhaﬁsted_ like the air blank or a test
subject’s breath sample because the known concentration of the simulator solution
would decrease with each cycle of this path and the scientific value of measuring a
known sample would be lost.

-‘ As the breath simulator solution is drawn through the sample chamber,
measurements are taken of the alcohol concentration. The infrared source shines light
through the sample chamber and onto the ﬁltérs in the filter wheel. Light at the
specified frequencies or wavelengths are allowed to pass th-rough to the detector, where
the amount of infrared light which was not aﬁsorbed by the ethyl aicohol molecules is
detected by the detector. These measurements are then transmitted to the instrument's
processor, which performs calculations to reach a resulting alcohol concentration of the
simulator.solution and confirm that the solution is within range of the known value.
These calculations are performed according to the software of the instrument, so the
specifics are left for another section.

Test Sequences of intoxilyzer S000EN

Minnesota’s Intoxilyzer 500GENSs are capable of running three test sequences.

These test sequences are denoted by the sample paths they utilize: ACA, ABA, or
| DABACABA. Each of the three sample paths may be used as part of a test sequence.“
In the test-sequence used to obtain an evidentiary breath alcohol concentration of a test
subject, DABACABA, all three of the sample paths are use-d. The other two test
sequences only utilize two of the sample paths. In all sequences, the air blank sampie ' *

path is utilized.
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ACA

The ACA test sequence is a simulator'te'st sequence. (Ex. 2, Bates p. 62.) Itis
comprised of a diagnostic cycle,?® an air blank cycle, a breath simulator solution cycle or
control, and another air blank cycle. This test sequence must be run when a new
simulator solution is substituted for an old solution. Each breath simulator solution may
be used for 31 days or 150 sample sequences, whichever occurs first. The solution
nﬁust then be changed before any further teet subject samples may be run. Operators
change the existing solution by physically changing the solution containers and then
running the ACA test sequence. As part of the ACA test sequence, the operator has to
enter the solution number and the simulated breath alcohol concentration contained on
the iabel for the new simulator solution. If the result obtained by an intoxilyzer 5000EN
for the new simulator solution is not within 0.010 of the vaiue entered, then the
instrument will be disabled until a new simulator solution is added.

ABA

The ABA test sequence is an informal, short-form version of the evidentiary test
sequence. Itis not used to obtain results which are admitted into evidence but is used
instead for more informal purposes, includi Ing screening for probatzon Or parole
violations of a no-use-of-alcohol condition; testing juveniles when the presence of
consumed alcohol is important but the actual alcohof concentratlon is not; and informally
demonstratmg or testing the instrument's measurement capabilities. This test sequence
is of limited use because it does not include a cycle for the breath simulator solution or a

second breath sample. Instead, the ABA Sequence consists of an internal diagnostic

When the Intoxilyzer 5000EN performs an mternal diagnostic cycle, it checks the EPROM, RAM
ample celf temperature, several items on the processor board, printer, clock, an internal standard, and
the status of the simulator solution. (Ex. 2, Bates p. 126. )
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cycle, an air biank cycle, a single breath sample cycle,?® and a second air blank cycle.
It also relies solely upon a paper record for retention of the results obtained. If the
.o'p'erator elects not to make a printout of the test sequence run, then the results are not
retained in the COBRA system or in any other way by the instrument. The ABA
sequence, however, is faster than the evidentiary test sequence, DABACABA, and does
not utilize the t;reath simulator solution and therefore does not diminish the 150 sample
sequence limit. The ABA sequence is simply a quick and informal means of
qualitatively identifying the presence of ethyl aicohol without focusing on the principles
of accuracy, validity, or reliability.”’ In contrast, the DABACABA sequence does facus
on agcuracy, validity, and reliability.
DABACABA

. The DABACABA sequence is the full breath alcohol concentration test sequence
used by operators to obtain test'results which are then offered into evidence. Restlts
obtained fror;i this test sequence are also those which are given a statutory presumption
of trustworthiness and reliability in Minnesota. See Minn. Stat. § 634,16, cited by
Underdahl If, 767 N.W.2d at 685 n. 4; Minn. R. 7502.0430, subp. 1 {requiring two breath
samples in the sequence of breath, stan‘_dard, breath). The DABACABA test sequence

consists of an intemal diagnostic, an air blank cycle, a breath sample cycle, another air

* Asingle breath sample cycle includes a replicated test of the same sample. The DABACABA
sequence, in contrast to the ABA sequence, also includes a second full breath sample cycle. This means
the DABACABA sequence actually records four aicohol concentration results, two frem each breath
sample, whereas the ABA sequence only records two alcohol concentration resuits from one breath.
sample. ‘ '

7 This is not to say the ABA sequence does not provide accurate, valid, and reliable results. The
sequence itself, however, simply does not include the processes, measurements, or data collection which
would allow conclusions to be drawn regarding the accuracy, validity, and reliability of results obtained
with this test sequence. ‘ '
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blank cycle, a breath simulator solution or control cycle,?® an air blank cycle, a second
breath sample cycle, and a final air blank cycle. It is this test sequence whicﬁ
incorporates processes that allow for conclusions to be drawn regarding accuracy,
validity, and reliability.

Testing two separéte breath samples from a test subject aliows for a scientific
conclusion about the accuracy of a test to be drawn from the results obtained. The
DABACABA sequence obtains two breath samples from a test subject. Two
measurements of each of these samples are taken, for a total of four breath ‘alcohol
measurements. By taking two breath samples, the DABACABA sequence generates
two independent measurements of the unknown being measured. The variability
between these results provides information about the instrument's measurement
accuracy across test samples. The variability between the two measurements of éach
breath sample provides similar but s!ightly different information. The focus is upon the
- instrument's measurement accuracy of a single sample. By making these replicate
measurements, the DABACABA sequence o-btains information which allows a
calculation of whether the desired accuracy was obtained.?® The software of
Minnesota’s Intoxilyzer 5000ENs makes this calculation in reference to a preset limit
upen the accuracy in determining whether to report a result. Consequently, further
discussion is provided in a subsequent section which specifically addresses the
software operation and sample acceptance.

In addition to obtaining information about the accuracy of a test, the DABACABA

% The breath simulator solution or control cycle is referred to in Minnesota Rule 7502.0430 as a
standard. ‘

There are obvious conclusions that are instantly drawn by reason of the ability to compare four results
obtained very close in time as to accuracy.
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sequence also obtains measurements from which validity of a test can be inferred. The
testing of the breath simulator solution, also refetred to as a “control” or a_“standard,”
provides a known alcohol concentraﬁon against which measurements can be
compared. This comparison of a known alcohol concentration against measurementé of
the known made by the instrument provides information about the validity of the test;
épeciﬁcally, the validity of the testing for the breath simulator solution:. By running the
testing of the breath simulatorr solution and test subject breath samples under identical
or nearly identical parameters, the inference can be made that the validity for the test
subject's breath samples is the same as the validity for the breath simulator solution.*®
The Intoxilyzer 5000EN'’s software performs the necessary calculations utilizing this
inference and compares the result to a predetermined acceptable limit of variability.
The outcome of this comparison then influences sample acceptability and is discussed
further in the next section.

Finally, the DABACABA test sequence utilizes a data collection system called
COBRA, Computer Online Breath Archiving, to obtain information abouit the reliability of |
Minnesota's Intoxilyzer 5000EN fleet. With the COBRA system, the BCA is able to
monitor and perform calculations upon the accuracy and validity data obtained from
every test performed on an intoxilyzer S000EN in Minnesota for evidentiary purposes. It .
is this information which is necessary to draw conclusions about the reliability of

individual instruments or the Intoxilyzer 5000EN fleet as a whole.

¥ As discussed previously, this inference is made because it is impossible to directly determine the
validity of measurements made upon an unknown. Without knowledge of the true value, such an analysis
cannot be performed. It should be noted that the Minnesota BCA used other inferential methods in
validating the Intoxilyzer 5000EN instrument and various software versions for use in Minnesota. These
methods include comparison of Initoxilyzer 5000EN measurements to measurements obtained through
other methods of analysis like blood or urine testing. Such methods utilize the same inference but rely
upon a slightly different assumption, the validity of the altemate testing methods.
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The DABACABA test sequence is a scientific measurement process de'signed to
obtain information about the accuracy, validity, and reliability of tests run on Minnesota's
Intoxilyzer 5000ENs. The focus in this case, however, is not upon the proprieties of this
scientific process or the limits by which acceptable accuracy and validity are
| determined. The specific issue being addressed in these proceedings is narrower. The
present inquiry is limited to how the Source Code of these instruments impacts the
accuracy and validity of individual tests and if some portion of the Source Code interacts -
with the hardware or scientific principles such that a test result is unreliable and
inadmissible as evidence. In order to answer such questions, the role of tﬁe Source
Code in the operation of the Intoxilyzer 5000EN must be explained.

Source Code and Role Served in Intoxilyzer 5000EN

Source code is a human-readable representation of instructions that are
performed by a computer. The Source Code for the Intoxilyzer S5000EN is over 1,113
pages of printed material.’' it is comprised of C code and Assembly code for the-two
microprocessors used in the Intoxilyzer SOOOEN, the 8051 processor (referred to as the
Slave processor), and the Z80 processor (referrerd to as the Master processor). When
this code is compiled or assembled and linked, it is ‘converted intoc a form which is
executable by the microprocessors. It is this converted form which is actually burned on

-EPROMs that are then installed on the microprocessor circuit boards, from which the
processors obtain their in‘structioné in the course of operating the instrument.

The processors execute the instructions contained in the converted Source Code

to perform the instrument functions. The Master processor is responsible for the basic

' Of the hardbound copy of the Source Code, about 960 pages are code for the Master processor (Z80),
while the remaining approximately 150 pages are for the Slave processor (8051).
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instrument operations like buttons, displaying readouts, the printer interface, the
hardware intetface, sounding a tone indicating a subject éhould blow into the
instrument, and general housekeeping matters. The Slave processor is primarily
responsible for receiving the analog output or measurements and performs most of the
calculation or data analysis, including a determination of sample acceptance. The
aspect.s of software function performed by the Slave_ processor are those which are
particutarly relevant to these proceedings. The interaction of the Slave processor with
the Master processor also has some relevance because of the interaction between the
Master processor’s function and the test subject and the Master processor's
responsibility to report the calculated sample measurements.

The existence of dual processors in the Intoxi!yzer-5d.60EN is inherent to its
operation. The Master processor (Z80) used in the Intoxilyzer 5000EN is a product that
was originally developed in the 1980s, The Slave processor in the Intoxilyzer 5000EN
frees up the Master processor to perform the more basic functions of the instrument. To
accomplish this goal, the more intensive processor functions are offloaded from the
Master procéssor to the Slave. This appears to be an attempt by CMI to obtain greater
functionality from the Intoxilyzer. Regardiess of the reason for the dual processors, the
software within the instrument that arises from the Source Code is responsible for
directing the instrument to perform certain functions in response to input from the
operator or test subject. The Source Code for the Master processor is primarily
responsible for minor process functions of the instrument, whereas the Source Code for
+ the Slave is primarily responsible for the data collection and a.na_lysis, which is the focus

of these proceedings.
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Air Blank Data Colflection and Calculation

o As part of the DABACABA test sequence performed by the Intoxilyzer 5000EN,
several air blank samples are run through the instrument. An alcohol concentration
‘measurement is faken by the Intoxilyzer 5000EN for each air blank. The purpose of this
measurement is to confirm that the sample chamber does not contain alcohol prior to
and after the test subject's breath sample and the breath simulator solution sample. If
the instrument initially detects that the sample chamber has algohol inside at the
beginning of the air blank cycle and the operation of the air blank cycle does not reduce
this measurement to below 0.017, then a purge fail error wili be reported and the test
cycle will terminate. (Ex. 2, Bates p. 74.) If the instrument detects a 0.000 alcohol
- concentration during the air blank cycle which then increases to -some -measureable
- alcohol concentration, then an ambient fail error will be reported and the test would
likewise be s’topped'. (Ex. 2, Bates p. 69.) This comparative analysis and error
reporting of the measurements being made by the Intoxilyzer 5000EN's hardware to a
0.000 reference point ié performed by the operative version of the Source Code.

In some ci_rcums’ténces, the Source Code does more than a simple comparative
analysis and error code reporting. The Intoxilyzer 5000EN stores a reference point for a
0.000 alcohol concentration. This reference point is obtained by assigning an anatog
signal received from the infrared detector the digital value of 0.000. Future
measurements taken of air blanks are compared to this stored analog signal, and an
adjustment of the stored value is made if the air blank resuits in a measured élcohol
concentration between 0.000 and 0.017. For example, if measurement during an air

blank cycle results in an alcohol concentration of 0.014, the Source Code would
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- automatically set this analog signal strength as the new reference by assigning it a
digital value of 0.000. Unlike the error codes for measured alcohol concentrations at or
above 0.017, this adjustment'is made without'any record. No message, reported efror,
or printed test result is generated. The implied consent petitioréeré and criminal
defendants have cited this “silent adjustmént" as potential error created by operation of
the Source Code. This argumeﬁt ié addressed in greater detail in a later section.
However, itis important to note that the calculation performed by the Source Code oﬁ
the control data provides some assurance that such an adjustment will not impute error
into the breath sample results. | |
Controi Data Collection and Calculation

The breath simulator solution, referred to as a “control,” is also measured during
the DABACABA test sequence. The Intoxilyzer 5000EN takes méasurements as the
breath simulator solution is run through the samﬁle chamber. The two results obtained
from these measurements are compared to the known alcohol concentration value
included with the control solution. Thié\comparison, which is performed by the
Intoxilyzer S000EN software, must resuilt in a difference of less than 0.010. If it does |
not, then a control fail error will be reporte.d by the Intoxilyzer 5000EN and no test
subject resulis can be obtained. (Ex. 2, Batés p. 70.)

Sample Data Collection

| The software or Source Code of the Intoxiiy_zer 5000EN is also involved in the
r‘coliection of sample data from the breath sample cycles of the DABACABA sequence.
‘When the DABACAB_A sequence is run on an Intoxilyzer, the Master processor's

software causes an audible tone to sound and a “Please Blow” instruction to appear
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upon the display during the breath test sample cycle of the sequénce. This indicates a
test subject should blow into the breath tube. As a test subject provides a sample, -
pressure and alcohol concentration measurements are simultaneously taken and
collected by the software for the Slave processor.

The flow rate and total volume of the test subject’s breath sample are calculated
from pressure measurements made by the pressure transducer and irnforma.'tion from
the instrument's internal clock. The pressure transducer can measure pressure at a
particular point in time. This information is collected and stored by the Intoxilyzer
S000EN'’s software. At the same time, information from the internal clock is also
cbllected and stored by the Intoxilyzer 5000EN. The pressure and correlated time
measurements are used by the software to calculate total volume and flow rate. This
calculation involves mathematical computation in accordance with formulas relating

.pressure, volume, and time tq one another. These relationships also involve variables
such as temperature, which are controlled by the instrument. The calculated flow rate
and total 'volume values are then used by the Slave processor to perform additional
sample acceptance analysis.

Alcohol concentration measurements are also taken and stored by the software
for ultimate use in ;he sample acceptance analysis. Alcohol concentration
measurements of up to thirty values are collected and stored at any given time. A
mathematical computation is performed upon sets of thirty measurement values to
produce an averaéed result. As further measurements are taken, the averaged result is
updated. Following the first thirty measurements, the software recalculates the

~ averaged resuit by combining the last twenty-three measurements used to calculate the
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prior averaged result with seven new measurements. This cycle of discarding the
oldest seven measurements and recalculating the averége based upon the most recent
thirty measurelﬁents continues uﬁtil a sample is no longer provided. These averaged
alcohol concentration measurements are further analyzed by the software of the Slave
prbcessor to determine sample acceptance and t_hereby decide upon a further course of
éctidn.
Sample Acceptance Criteria
The Minnesota version of software for the Slave processor of the Intoxilyzer
S5000EN uﬁlizes calculated flow rates, calculated volume, the averaged alcoho!
concentration data, and time measurements to perform a sample acceptance analysis.
Five separate criteria must be met within a four-minute timeframe for a test subject’s
breath sample to be accepted by the Intoxilyzer 5000EN. These critetia include a (1)
minimum initial flow rate, (2) minimum continuing flow rate, (3) minimum total volumé,
(4) consistent slope, and (5) minimum time. Each of these criteria serves a critical ’

purpose and must be met for the instrument to properly provide an accurate and valid

breath alcohol concentration measurement. The contents of a test record printed by an

Intoxilyzer 5000EN are dependent upon the software’s sample acceptance analysis.
Flow Rate
The Master processor software analyzes the calculated flow rates fo deterr'niné
compliance with two of the sample acceptance criteria: the minimum initial flow rate and
- the continuing flow rate. Thé Intoxilyzer 5000EN requires a minimum initial flow rate of
0.17 liters per second. Once this value is met, the Master processor’s software begins

calculating the total volume, A flow rate of 0.15 liters per second must be maintained
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while each of the three remaining criteria is met. f the flow rate drops below the
threshold of 0.15 liters per second, then the calculation of total volume must begin
anew. Such an occurrence also results in an increase of the puff counter value reported
‘on a test record.

Two Source Code Modules operate together to determine whether the pressure
being measured meets the minimum initial and minimum continuing flow rate criteria.
As a breath sample passes the pressure transducer, analog measurements are taken.
The signals representing these measurements are passed through an analog-to-digital
converter and then conveyed to the first Source Code'Modufe, which applies a

calibration constant and averages the readings.®> The pressure outputs from the first

Source Code Module are transmitted to the second Source Code Module, which applies

a calibration constant to convert the pressure measurem‘e;ﬂat's into a flow rate. The
output from this second Source Code Module, in the form of a calculated flow rate, is
then used to calculate total volume and detérmine whether t‘he threshold flow rates are
met.

The ca]culated flow rates are not directly reported by the Intoxilyzer 5000EN.
Instead, the instrument reports a puff count value, which is a product of the two flow rate
criteria. Once the minimum initial flow rate of 0.17 liters per second is detected, the puff
counter will obtain a value of at least one. With each drop in the continuous flow rate -

below 0.15 liters per second and return back above 0.17 liters per second, the puff

% The calibration of the pressure transducer and subsequent flow rate and volume calculations are
checked by using a medically certified spirometer to pass three air samples of 3 liters each at flow rates of
approximately 0.25 liters per second, 0.35 liters per second, and 0.45 liters per second over the pressure
transducer. The instrument’'s measured total volume must be within 5% of 3 liters to pass this certification
test. This explanation was provided by Mr. Pulju. :
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countis increased in value by one.*® For example, a puff count of four would generally
be indicative of four cycles wherein the measured flow rate met the 0.17 liter per second
threshold but then fell below the continuous ﬂ(gw rate threshold of 0.15 liters per second
before the other sample acceptance criteria were met. Under one set of circumstances,
however, the puif count is erroneously reported.

The BCA acknowledges and it is widely recognized that the Intoxilyzer 5000EN’s
-software inexplicably doubles the puff count value under a specific set of circumstances.
When a breath sample provided by a test subject fails to meet the slope check criterion

but meets the other four sample acceptance criteria, then the calculated puff count
value is doubled before it is reported. There is no explanation for this doubling of the
calculated puff count value, scientific or otherwise. An error in the Source Code causes
the puff count value calculated from the changing flow rate to double. In all other
circumstances, the puff count value reported by the instrument accurately refiects the

number of instances when the calculated flow rate met or exceeded the minimum initial

i
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rate of 0.17 liters per second.

Yolume

The th-ird criterion used by the Intoxilyzer SOOOEN to determine sample
acceptance is a minimum total volume. Onge the initial minimum flow rate is met, thé
Source Code begins calculating a total volume from the calculated flow rate. Fora
sample to be accepted, the instrument requires the calculated total volume to exceed

1.1 liters. This requirement serves fo ensure the desired deeper lung air is being

® The operative event for the software to increase the puff count value is the drop in calculated
continuous flow rate of 0.15 liters per second, not the rise above an initial flow rate of 0.17 liters per
second. -Practically speaking, however, a drop in calcutated continuous flow below 0.15 liters per second
may only occur if the initial flow rate exceeds 0.17 liters per second.
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measured by the instrument without making the minimum sample volume criterion too
stringent.

The Source Code for the Master processor calculates the total volume.
- Specifically, the second Source Code Module which calculates the flow rate from the
measured pressure also calculates the volume. When the instrument detects _that the

minimur_n initial flow rate of 0.17 liters per second has been met, it begins measuring the

time interval of the bréath or puff. -Generally speaking, a flow rate is simply a reflection
of volume passing a certain point over a period of time. The Intoxilyzer S5000EN takes
advantage of this relationship by combin‘i_ng the time measurement with the calculated
flow rate to calculate a total volume. As long as the calculated total volume exceeds
1.1 liters, the minimum totél volume criterion will be met and the instrument may accept
the BrAC results obtained from the samble.

The 1.1 liter total volume threshoid was selected by the BCA. The pﬁrpose of a
minimum total volume threshold is to ensure it is deeper lung air which is being
measured. The volume threshold also helps prevent erroneous measurement of mouth

élcohol. The greater the minimum volume threshold, the more likely it is that the

measured BrAC is from the test subject’s deep lung air and is not a product of alcohol |
present in their m.outh. Ensuring the measured BrAC is from the deep lung air,
however, must be balanced against having a minimum volume which can be expelled
from the lungs of test subjects. As the required minimum total volume is increased , the
ability of some portion of the driving population to provide an acceptable sample will be ; “
reduced. Some individuals would simply lack an adequate breath volume in a single

puff to meet the threshold. In balancing these considerations, according to one of its
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witnesses, the BCA selected 1.1 liters because it was the breath volume criteria used to
determine eligibility for a handicap parking permit in Minnesota. |

Slope Check

The fourth sample acceptance requirement considered by the Source Code in
determining whether to accept or reject a sample is the slope check. The Intoxilyzer
SOOO_EN makes continual measurements of the alcohol concentration of the breath
sample in the instrument's samp_le chamber. Plotting these resuits on a graph v{fc_:u!d
result in curves similar to the examples shown in Figure 1. The instrument uses a slope
check feature to determine when the measured alcohol concentration is reaching a level
slo'pe or nearing the equilibrium alcohol concentration. The slope check feature is a
product of the Source Code of the instrument’s Slave processor.

. : Thé Intoxilyzer 5000EN measures the alcohol concentration in the instrument’s

sample chamber about;40 times per second.** The Sourc'_a Code takes these
measurements and calculates an average alcohol concentration. The first 30

measurements are averaged to obtain the first averaged alcohol concentration.

Subsequent averaged alcohol concentrations are calculated by averaging seven new

measurements with the twenty-three immediately preceding measurements. Each
successive averaged alcohol concentration data point is therefore a combination of
measurements used to calculate the prior data point and new measurements. The

result is a moving average of data points that the Source Code uses to calculate a slope

¥ The speed of the instrument's measurement of alcohol concentration is a result of the speed of the
infrared filter motor. The infrared filter is spun by a motor at a speed of approximately 2,400 revolutions
per minute or approximately 40 revolutions per second. The instrument obtains a single alcohol
concentration measurement for each revolution.

63



and determine slope acceptance.®® Due to limitations of the microproceésors and
calcutation burdens placed upon them by other features of the Source Code, such as
interferent detection, the software contained in version 75_240 may reject samples
depending on how hard the subject blows.

The Source Code uses the averaged alcohol concenitration data points to
calculate a slope or percent change from one averaged point to the next. This change
in slope must be iess than or equal to 7% for an averaged alcohol concentration to be
accepted and reported as a result. If the slope is chahging by some amount greater
than 7%, then the Intoxilyzer 5000EN continues to measure the alcohol concentration
and calculate averaged data points. The Source Code will continue to check whether
the slope is less than or equal to 7% until a sample is accepted, the minimﬁm continuing
flow rate drops below 0.15 liters per second, which would reset ther other sample
acceptance criteria, or the maximum time limit of four minutes is reach'e'd. Samples
which never pass the slope check will result in the Intoxilyzer reporting a “Deficient
Sample” rather than a BrAC result. |

Once an averaged alcohol concentration result is accepted, the Intoxityzer
5000EN stops taking measurements and ceases t.he breath sample cycle. This final
averaged alcohol concentration is accepted because all of the sampie acceptance

criteria have been met, and this will be the reported result. The Intoxityzer 5000EN

reports results by generating a printout of the entire test sequence 3 Along with the

* CMI has developed other methods of calculating average alcohol concentration for other clients,
inctuding Norway. The method used by Minnesota’s Intoxilyzer 5000EN fleet, however, is that described
herein_-

% The Intoxilyzer S000EN also displays the current averaged alcohol concentration result on a display. .
Sometimes the Source Code process updating this displayed result is interrupted by the acceptance of an
averaged alcohot concentration result and cessation of the breath sample cycle.. This may result in the
final accepted BrAC result reported on the prinfout being slightly differsnt than the result last seen on the
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accepted average alcohol concentration, the instrument also reports the calculated total
volume, which corresponds only to the breath or puff which resulted in an accepted |
average alcohol concentration. The other underlying measurements and averaged
alc;)hol concentration data points are not reported in any fashion.*’

Time _

- The final criterion for sample acceptance is a time requirement. The Intoxilyzer
S000EN must have at [east ten averaged al_co‘hcﬂ concentration data points to report a
BrAC result. It takes the instrument approximately twp seconds to obtain sufficient
measurement resuits to calculate ten average alcohol concentration data points;
Practica!ly speaking, however, nearly every test subject will meet the two-second time
requirement because it wil take them at leasf that long to expel 1.1 liters of breath into
the instrument.
| There is also a maximum time limit placed upon the test subject. The Intoxilyzer
SOOOEN has a four-minute timé limit for each breath sample cycle. This means that the
test subject must provide a sample which meets all of the sample acceptance criteria
~ within four minutes to have a reportable BrAC result. An audible fone is made by the
Intoxilyzer 5000EN to indicate to a test subject that they should continue blowing into
the instrument. The tone continues until all of the sample acbeptance criteria are met.
| If no alcohol has .been detected and all of the criteria have been met, the tone ceases
and a BrAC of 0.000 is accepted and reported by instrument. If some concentration of

alcohol has been detected, then the tone continues and the Source Code of the

display. The difference should only be £ 0.001 grams per 210 liters. Regardless of whether this occurs,
the final accepted averaged alcohol concentration is always reported on the printed test record.

" CM! has apparently developed Source Code which enables a graphical printout of the alcohol
concentration data points. This feature, however, has not been enabled in the Minnesota version of the
Source Code.
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instrument checks for compliance with the slope check requirement. If the slope check
requirement is not met, or any of the sahple acceptance criteria remain unmet
throughout the four-minute time frame, the instrument will report an error code rather
than a BrAC result. |
Additional Selected Error Codes

The Intoxilyzer 5000EN may produce a result in the form of an error code rather
than providing a BrAC result. These error codes indicate some problem with the
instrdment, sample, or test. When reported, these error codes prevent the instrument
from providing a BrAC result which may be inaccurate, invalid: or unreliable for some
reason. The error codes generally fall into three categories: (1) problems with the
instrument; (2) issues with the éample; and/or (3) analysis of the results. This
discussion is not an exhaustive review of all of the possible error codes but instead
highlights those which are germane to the points made during these proceedings.®

'Ihstmment Problems

The Intoxilyzer S000EN checks several aspects of the instrument throﬁghout its
operation. Many of these involve communication between the Intoxilyzer S000EN and
\}arious attached peripheral devices like the printer or Guth simutator.?® They also
invol\fe checks or reporting of information received from the intoxilyzer 5000EN’s

hardware such as the clock, RFI detector, and the pressure transducer. The error

® The Court was never provided with a comprehensive list of the possible error codes. However, the
Department of Public Safety and BCA's Breath Test Operator Training Course Manual does contain a
partial listing of screen and print messages used by the Intoxilyzer S000EN. (See Ex. 2, Bates pp. 69-
76.)

* The Breath Test Operator Training Course Manual identifies the following instrument problem error
codes: CLOCK ERROR; NO RESPONSE FROM SIMULATOR: NOT READY; QUT OF PAPER;
PRINTER ERROR/PRINTER OFFLINE; PROM FAIL; RANGE ERROR; RAM FAIL; SIM SOLUT FAIL;
SIMULATOR REPORTS AN ERROR CONDITION; SIMULATOR TEMPERATURE NOT IN
TOLERANCE; STABILITY FAIL; TEMP FAIL; UNSTABLE REFERENCE; 15 ENOUGH MEMCRY; and
29.56 C, H-1 M-1.
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codes reflecting aﬁ instrument problem which are particularly relevant to these
proceedings are “Inhibited RFI” and “Improper Sarhple."

The “Inhibited RFI” error code is reported when the Intoxilyzer 5000EN's RFI
detection system reports the. presence of RFl and ends a test. The Intoxilyzer 5000EN
passively detects RFl. When RFI excéeding a certain threshold is detected, the sample
sequence is terminated and the Inhibited RF1 code is }eported. As a response to this
-error code, opera'tors'administering breath tests are instructed to “[tjum radios and cell
phories off [and blegin another subject test.” (Ex. 2, Bates p. 72.) The Source Code for
the Intoxilyzer S000EN would not allow a test to be completed under any circumstances
if the threshold level for RFI is exceeded.

As part of these proceedings, the parties also presented evidence about the
~ Improper Sample error code reported by the Intoxityzef S5000EN. The primary purpose
of this evidence was to differentiate the “Improper Sample” error code from the “Invalid
Sample” and “Deficient Sample” error codes which are discussed further in the next |
. section. For the purpose of these proceedings, simply explained, the “Improper
Sample” error code océurs when the instrument detects air being blown into the breath
tube when a breath sample has not been reque’stéd by the instrument.

Sampling Issues

The Intoxilyzer 5000EN monitors the full sample sequence, DABACABA, for
issues with air blank, control and breath samples.** The error codes which identify
problems with the air blank and control samples were discussed previously in the above

sections which address the air blank and controf data collection and calculation,

“® The Intoxilyzer 5000EN will also report error code “CH 0 3489 xo0x,” where the “ooo” may vary, if the
instrument fails the diagnostic check due to a stability issue. (See Ex. 2, Bates p. 70.)
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Several other error codes ére reported by the Source Code of the instrument when
various problems occur with the breath sample portion of the full sémple sequence.
These error codes include identification of interferents, an unexpected decrease in the
measured alcohol concentration, or failure of breath sample to meet the sample
acceptance criteria.

The current version of the Sléve software includes an interferent detection

process. As part of this process, the instrument identifies compounds with moleculgar
structures similar to that of ethyl alcohol that interfere with the BrAC measurement. If
an interferent is detected in concentrations above a threshold level, then the instrument
réports one of two emror codes. When the interferent is identified as acetone, the
Intoxilyzer 5000EN reports the “Acetone Subtracted — Offer Alternate Test” error code. B
For all other interferents, the intoxilyzer 5000EN reports the “Interferent Detected -
Offer Alternate Test” error code. Regardless of the etror code reported, operators
administering breath tests are directed to collect a blood or urine test. (See Ex. 2, Bates_ |
pp. 69, 72.) x

The Source Code also monitors breath samples for unexpected decreaées in the

measured alcohol concentration and reports an error code if detected. The testing

modet utilized by the Intoxilyzer 5000EN is premised upon an expected breath alcohol
concentration curve which has an increasing alcohol concentration that approaches a’
plateau at the alveolar air equilibrium alcohol concentration. See Fig. 1 (the line for the
Breath Alcohol Concentration Measurements (No Mout_h Alcohol) is reflective of this
concept). When a significant deviation from this expected trend is measured, it raises a

concern that what is being measured is actually the presence of “mouth alcohol, burps,
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belches, vomiting or sucking air back through the mouthpiece” rather than the deep lung
air alcohol concentration. (Ex. 2, Bates p. 72.) The instrumént reports an “Invalid
Sample” error code when the measured alcohol concéntration decreases by 0.006 or
more during a breath sample. (Id.) - The Intoxilyzer 5000EN does not collect any
information regarding why the unexpected decréasé in alcohol concentration occurred
nor does the Source Code perform any analysis upon the data obtained to generate
such a conclusion. In response to this error code, operators administering breath tests

are instructed to “[sjtart another test after completing an additional observation period if

needed.” (Id.)

In addition to monito'ring unexpected decreases in measured alcohol
concentration, the.lhtoxi!yzer SOOOEN reporf(s an error code when some of the sample
acceptance criteria are not met. When the instrument does not detect a breath sample
which meets the minimum breath volume of 1.1 liters and the siope check within four-
minute time limit, a “Deficient Sample” error code is reported. This errér code does not

' identify which of these two criteria were not met. In some circumstances, a “Deficient

Sample No Sample Given” error code would be substituted for the “‘Deficient Sample”

code because the instrument never recorded a minimum flow rate 0.17 liters per
second. In either case, the instrument does not identify the cause or reason for the
_fai!ure to meet the acceptance criteria. According to the reviewing experts, the 7
Intoxityzer 5000EN is actually incapable of identifying a cause or reéson. The
instrument only “knows,” through operation of its Source Code, that the criteria were not

met. Stated alternatively, the reason(s) for the deficiency in the'sample lack granularity.
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Analysis of the Results

The Intoxilyzer 5000EN does very little analysis of the BrAC resutts it reports.
The limited analysis that is done is performed by the Source Code. It simply calculates
the difference between the highest and lowest reported BrAC resulfs and checks o see
if this difference is greater than 0.020. When the difference is less than or equal fo
0.020, the lowest truncated result is reported as the BrAC. Variability of greater than
0.020 results in the Intoxilyzer reporting “Deficient Test .02 Agreement Not Met —
Administer Second Test.” In response to this error code, operators are directed to run
another full test sequence, DABACABA. If the difference between the highest and
lowest repofted BrAC results is also greater than 0.020 on the second test sequence,
the lntoinyZer S000EN provides the modified “Deficient Test — Refusal” error code.
Operators are informed that the reporting of this second “Deficient Test” error code
“constitutes a refusal.” (Ex. 2, E;ate p.71)

The requireme‘n_tl for 0.020 or less agreement between the highést and lowest
reported BrAC results comes from legislative enactment of Minnesota Statute §

169A.51, subdivision 5(d)-(f) in 2003. See S.F. No. 1158, 83rd Leg., Reg. Sess., § 3

(Minn. 2003) (signed by the Governor on May 25, 2003). Subdivision 5(d)-() provide:

(d} For purposes of section 169A.52 (revocation of license for test failure

or refusal), when a test is administered using an infrared or other

approved breath-testing instrument, a breath test consisting of two

separale, adequate breath samples within 0.02 alcoho! concentration is

acceptable. A breath fest consisting of two separate, adequale breath

samples failing to meet this criterion is deficient.
(e) If the first breath test is deficient, as defined by paragraph (d), a -k
second breath test must be administered. o
() Two deficient breath tests, as defined by paragraph (d), consfitute a

refusal.
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Minn. Stat. § 169A.51, subd. 5(d)-(f) (2010) (emphasis added).' The 0.020 agreement
check and “Deficient Teét" error codes were aéded to the Intoxilyzer 5000EN Source
Code by CM! at the .request of the State of Minnesota following enactment of
subdivision 5(d)~{f). The instrument does not obtain any information about why the
highest and léwe‘st BrAC resuits are more than 0.020 apart or perform any additional
analysis. The Source Code just follows the process set forth in the statute. The nature
of the error codes reported by the Intoxilyzer 5000EN forms, in part, the Court’s

conclusions about the Source Code’s impact upon reported results.

“! There are currently no published opinions from the Minnesota Appellate Gourts regarding this 0.020
agreement check and its attendant consequences. See 31 Douglas V. Hazleton, Minnesota Practice —
Minnesota DW1 Handbook § 16:11 {2010). :
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The Evidentiary Hearing

Testimony in this case began on December 8, 2010, and concluded on
December 23, 2010. Eight witnesses testified at the hearing. A total of 51 exhibits were
received by the Court. At the parlies’ request, final submissions were presented to the
Court simultaneously in writing on January 31, 2011, when the Court took this matter
under advisement.

The hearing was conducted expressly under Minnesota Rules of Evidence, Rule
104. D'espite there being numerous references to individual requests for a Frye-Mack
hearing, the issue as framed by Justice Magnuson, as well as set forth.in State v.
Brunner, is one of threshold admissibility. 1n other words, whether challenges related to
the reliability of Intoxilyzer 5000EN r_esutté based on the Source Code of the instrument
should be permitted. [...analysis of the Source Code may feﬁeéi deficiencies that could
chalienge the reliability of the Intoxilyzer and, in turn, would relate to [Brunner’s] guilt or
inndcence.] (Brunner @ 686). This Court reminded counsel on several occasions
during tﬁese proceedings and the evidentiary hearing that this process is not a collateral
atiack on Minn. Stat. 634.18, or existing law, e.g. State v. Birk. 687 N.W.2d 634 (Minn,

App. 2004); State v. Rader, 597 N.W.2d 321, 323 (Minn. App. 1999). Rather, the

hearing was to enable a critical anélysis and review of the Source Code by those who
made a prima facie showing of the need to do so. This._Cons'dﬁdé'ted Source Code
proceeding was an opportunity to litigate these challenges on a pretrial basis in éll of the
cases assigned to the Court by Justice Magnuson.

The evidentiary hearing was hotly contested and vigorously presented. There

were several interruptions for Court involvement to order further disclosures from both
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sides, including one interruption to allow for the deposition of a witness whose expert
opinions were not thoroughly disclosed.

Attomeys appeared on behalf of several groups of private litigants who ostensibly |
located experts, did the work, and funded the challenges to the Intoxilyzer results. A
représentative of the_ State Public Defender also appeared and was actively involved in
the presehtation madé by the team of attorneys on behalf of criminal defendants and
implied consent petitioners. The Attorney General's Office had several trial counsel
present.. Prosecuting attorneys were also present on behalf of various jurisdictions
throughout the hearing. In sum, a greét number of léwyers presented a great deal of
evidence in a highly cohtentious proceeding over portions of 11 days.

Although Rule 104, which by its terms does not bind the Court to follow the
Minnesota Rules of Evidence — “In making its determination it is not bound by the rules
~ of evidence except those with respect to priv.ile'ge" -- the Court did require evidence be
presented in aécqrdance with the Minnesota Rules of Evidence.

Casting a large shadow over the hearing was the report of experts Computer
Forensic Services, Inc. (“CFS"), who were retalned by those who had requested
dlscovery of the Source Code in the first place. CFS opined, after conducting a thorough
analysis of the Source Code, that the breath aicohol test results provided by “the
intoxilyzer 5000EN instruments in use iﬁ Minnesota provides valid BrAC measurements
and functions as designed.” (Ex. 166, p. 5.} Although this view was slightly rebutted by
one member of the team, Dr. Schubert, who authored a portion of this report and |
opinion — and testifying ‘on his own’ or not as a representative of the reporting firm —

there were nevertheless a variety of challenges to the Source Code.
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Criticisms of the Source Code

Timothy Black

The principal challenger was Timothy Black. Mr. Black was initially engaged to
analyze the Z80 Source Code in the instruhent. He has decades of experience with
embedded systems. He does not have a university degree but does POSSEess
substantial industry experience, initially in design and more recently in debugging code.
His own efforts to actually look at the electronic and/or paper version of the Source
Code at CMI headquarters in Owensboro, Kentucky, consumed a fnere 6.5 hours,
according to admission logs provided by CMI and offered in evidence. Mr. Black did
however, to his credit, engage in substantial internet research as well as put together
several tests and experrments to test how the Code would impact resuits in ‘marginal’ or .

‘extreme’ breath testing situations.

The principal shortcoming in afl of Mr. Black's criticisms of the 5000EN is the lack
of documentation for the testing énd éxperiments he conducted. Despife the occasional
selective printout of tests from the instrument, he lacked a disciplined approach to the
testing he conducted and to the construction of thé apparatus which he used for some
of his testing. Mucﬁ of what he presented was anecdotal in nature, and even when he
purported to record with a video camera what he was doing during his testing, the
recording appeared to have many of the qualities of a home movie rather than the
consequence of scientific testing. The test equipment and many of the results wére
understood by him to serve as foundétion for his opinions. He elected not to bring much
6f this foundation to court. There were many questions arising from his testimqny that

were unresolved by reason of lack of documented testing, lack of foundation, and

74




overall lack of scientific methodology,
Moreover, his initial approach concernir;g the Source Code was to leave to

~others a detailed analysis of the actual Source Code. Thus his examihation.of the Code
- was self-limited. Those who spent considerably more time in its examination did nbt
share his conblusions. Even more importantly, those spending considerably more time
-in examination found that the Source Code did not render the test results unreliable,
except in the limited areas as discussed herein. The task assigned to this Court was not
to determine whether some anomalous results could be generated through
experimentatidn with the device. The question has always been centered on whether
the Source Code makes the instrument’s test results ﬁnreliable.

The testing methodology employed by Mr. Black was premised, according to his
testimony, on re-creating the inputs which would be received by the analog portion of
the device. He made a spirometer *? to deliver a measured volume of air to analyze the
flow rate and volume measurements of the inétrument; prepared a mékeshift antenna {o
test RFI; and provided glue samples to check the interferent detection function. The
reason for creating some of these simple “contraptions” was, according to Mr. Black, a
means to test in isolation certain functions of the Code. Mr. Black indicated this is what
is commonly done in industry when debugging code, especially in the circumstances
that.he found wanting with CMI's development énd maintenance of the Source Code for
the Intoxilyzer 5000EN.

The debugging process emplqyed by Black was a direct challenge to determine

whether the computer software was performing its intended function. The goal in

“2 A spirometer is a device used to measure Jung function in terms of flows and volumes. Mr. Black built a
purnp which delivered, according to him, a measured volume of up to 3 liters of air. The specifics of this
device were not furnished except as it appeared on a video. '

75




Creating computer software is to have it operate with fhe fewest number of errors. He
expressed his view that by the process of simulating actual events, problems as small
as one line of code being off in one focation could be isolated. However, even when
aided by the tests he conducted, he did not identify any specific lines of code that may
be, in his view, “in error.”

Black testified he had to use this process of simulation as there was not a bug
database maintained by CML*® In his review of the Source Code, he observed there
were multiple developers of the Code. Typically, according to Mr. Black, even in
embedded systems there is a databése of bugs and fixes, which was not present for the
Intoxilyzer 5000EN. He also opined that in his experience, the more developers that
work on the code, the increased likelihood of bugs or errors to occur in the software —
which in his view was all the more reason to have a database of bugs aﬁd responses.

As a consequence of his observations, he used an approach that did not test the routine

functions of the instrument — as he felt these usually test fine. His search for errors in
the Code was directed fo the marginal operations of the Intoxilyzer 5000EN.

“In order to perform the type of analysis he employed, according to his testimony,

“he created various devices to run software simulations. His stated goal was to test and
collect results. Despite his stated desire to test and collect data, his efforts were strong
~on the testing aspect and weak on the collection process. With a few minor exceptions,
Mr. Black pre_sented only his conclusions — not the data which supported them.

Moreover, by omitting the data which he felt supported his conclusions, a serious '

question remains about the validity of the results that he reached.

“ Although he testified that there was no file which corresponded to his expectation of there being a bug
database in existence, CFS reported that an “Assembler Debug Control File” did exist. (Ex. 166, p. 27.)
The contents of this file were unknown to Mr. Black and undisclosed in testimony. _
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This Court has ﬁo doubt and accepts the general premise that all software and its
associated source code has bugs present. All experts seemed to agree on this point.
To find and explain Which, if any, of these bugs or flaws in the Source Code impacts the
reliability of the results obtained fron'.: the operation of the Intoxilyzer 5000EN is the
singular purpose of these proceedings. Mr. Black, through his method of testing at the
margihs or corner cases, did not assist the Court in a significant way in its conclusions
herein.

Mr. Black was given the same access to the Source Code, in both paper and
electronic format, as other experts* His testimony- at the hearing revealed that he had
not seen the paper version of the Code, but to him, it was of no value. He agreed in the
course of his cross-eXa‘mination that there is no particular place in the Source Code he
can cite in Which errors are present that impact the reliability of the BrAC test results.
He qualified this as not surprising since his initial report sets forth his view that the
Source Codé could not be meaningfully reviewed without also reviewing and analyzing
- the hardwa_re it runs. He left to others the minutiaé of examining the Code. He
remained adamant, however, that access restrictions to the Source Code ifnposed by
CMI were in part done t6 hide the poor quality of the workmanship tixat went into its
development.

| Mr. Black’s criticisms of the Source Code and its impact on Intoxilyzer resuits fell
into roughly the following areas:
e Self-Test Procedures

* Air Volume and Pressure Measurements

* Mr. Black stated he "had no expectation of getting a copy to use of the actual Source Code outside of
CMV's headquarters in Owensboro, Kentucky” in his report. (Ex. 14, p. 14.) Apparently he was unaware
of the terms of the Consent Judgment and Permanent Injunction at paragraphs 1b and 1c.
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* RFI

+ Programming Protocol
For each of these points of contention, he engaged in an elaborate process which
~allowed him to conclude that the erroneous results he waé able to obtain emanated
from some flaw in the Source Code. The Court finds in only very limited circumstances
agreement with his conclusions.

Self-Test Procedures

RFI Antenna

A breath testing subject submittihg a sample fo be tested on the intoxilyzer
5000EN does not do so in a random or undisciplined manner. There is a very specific
procedure that is administered by a trained operator. In other words, the Intoxilyzer
SO00EN is a device which must be attended by someone with recognized training
covering established subjects. While the instrument has self-test functions built into the
Source Code for several aspects of the test process, the operator is also present to
maintain procedural infeg'rity.

Mr. Black criticized, for éxample, that the antenna for détecting RF! is only
connected to the Intoxilyzer 5000EN using a simple RCA phono jack, which piugs into
the chassis of the instrument. The antenna itself is built into the tube into which the test
subject blows during the testing. The tube is heated so as to minimize condensation of
air or alcohol in the tube between tests or subjects. The tube will not heat if this jack is
not plugged into the machine. The operators are instructed, as part of their training, to
check fo determine whether the tube is warm — which will also determine whether the

RFI antenna is plugged in or not.
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The criticism lies in the observation by Mr. Black that the device has no self-test
provision in the Source Code to verify that the RFI antenna is plugged in as a part of the
startup self-test sequence. This self-test is unnecessary for the reason explained: The
operator checks the tube, which has the seéondary consequence of confirming that the
RFIl antenna is plugged in. There is no need for an electronic self-test when an actual |
physical verification is an integral part of the instrument operation.

Drift

Mr. Black contends that over time, there can be “drift” in all measurement
devices. In the Intoxilyzer 5000EN, he claims that the apparatus has a useful life of five
to six years, and the power supplies (voltage) are not monitored for accuracy or bovered
by the self-test sequence. Consequently, he believes that there is a high probability of
electronic drift, yet there is no testing protocol in the Source Code for checking this on a
regular basis. In this regard, therefore, he views the Source Code defective by reason
~ of its omission of a self-test for precision in voltage.

He uses voltage aé an examplé of an obvious defect in t.he self-test as he
compares it to the built-in analog device which provides automatic gain control (“AGC")
for the light source that illuminates the sample chamber. Since CMI récogjnized that
light bulbs can have diminished effectiveness long-time use, there is an automatic
feature to adjust for this — AGC -- which is not controlled by the Source Code.

In Mr. Black's analysis, or perhaps better described as tautology, if one aspect of
the instrument is effectively handled by internal self-check and regulation, the failure to
do this with other operations of the instrument makes it obviously defective.

Notwithstanding the lack of any support for the premise of there actually being a defect
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caused by drift, there was equally no evidence or data which indicated how this claimed
omission had an impact onlthe reliability of the result. The conclusion was a simple
proposition: The older the machine, the more problems that result. In his view — again,
without any supporting data or testing — subtle changes take place over time, leading to
an inflation of all test resulis, evén though the resuits themselves look valid. The Court
does not agree.

The lack of self testing, even if a valid criticism goes to an issue of instrument
design. Mr. Black had numerous criticisms of the Intoxilyzer 5000EN design sprinkled
throughout .his testimony. He related these to Source Code by claiming that the defect
was an omission in the Source Code. The Court has considered the lack of self testing
‘and rejected same — despite the issue being outside the narrow scope of the initial
charge given to this Court by Justice Magnuson.

Air Volume and Pressure Measurements

On this subject érea, the Court agrees with Mr. Black — the Intoxilyzer 5000EN,
| while using Slave Source Code version 240 — that these resulis are inaccurate in two |

fespects. In some circumstances, the puff counter, that portion of the test result which
records the nﬁmber of puffs offered as part of the test sample, gives an incorrect
reading, usualily higher than actually provided. Also, the total volume of air provided
and recorded is at times inaccurate.

These two areas of inaccuracy appear to have been observed and described
some time ago by the BCA. According to the testimony of several of their withesses
(discussed below), these anomalies have their genesis in a revision provided by CMI to

the BCA for the Slave software in version 75_0240 in 2004,
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Itis important to note at the outset, however, that based upon all of the evidence
submitted as part of this challenge to the Source Code, the Court finds that the errors in

volume and puff courit do not affect the reliability of a BrAC measurement as reported

- from the Intoxilyzer 5000EN utilizing the 75_0240 software. As discussed herein, when
a test result is delivered by the cuirent version of the software, (Master) G1408.62 and
(Slave) 75_0240, as well as the immedia’tely prior version of the (Master) G1408.56 and
(Slave) 75_0240, thé test result is, in this Court's view, accurate and reliable.. Thére
are, however, implications from these software errors in the result reported as
“DEFICIENT SAMPLE" by the Intoxilyzer 5000EN which impact the refiability, solely, of
whether or not a deficient sample is actually “deficient.” An in-dépth dfscussion of this
conclusion is provided hereinafter. To be clear, the test results with a numerical value
assigned either accurately report, or in some situations may underreport, a BrAC test.
Mr. Black was able to demonstrate his finding of the volume inaccuracy by
utilizing a homemade pump which dischérg‘ed air into the Intoxilyzer — as would a fest
subjecf — by passing a crudely measured volume past the pressure transducer and

comparing the premeasured volume with the instrument reading. In several cases of

results provided to the Court, the Intoxilyzer 5000EN volume was higher than the
measured volume. While this finding is interesting, it is of no momeﬁt.

According to the undisputed testimony of all witnesseé, the Intoxilyzer 5000EN
has strict minimum volume requirements (as well as many other requirements) for test
samples. Acceptance of a breath sample is achieved once a subject delivers a breath
at a rate of 0.17 liters and sustains it at a rate of 0.15 liters until a minimum of 1.1 liters

has been measured. If other additional criteria are met, a test result bearing a numerical
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value will result and be reported. If all of the criteria as established by the Source Code
are met in terms of minimum values of a supplied breath sample, the air volume reading
' being higher than the actual sample supplied does not cause the BrAC result to be
unreliable—only the volume measurement number. Granted, this is a potential error in
the Source Code and has several possible causes, which were not well explained in
testimony. The testimony at trial did explaiﬁ that regardless of the error in the overall
volume_ reading, the Source Code instructions directing that a test be cphducted on an
appropriate sample, together with all other requirefnents being met, will produce a
reliable test result so long as the minimum requirements are met.
Mr. Black was highly critical of the air p'reésure transducer being limited to only

1.45 psi, as he could establish that sometiries people blew harder than that when
providing a sample. Testimony from several witnesses led the Court to conclude that in
the open system which tests breath in the 5000EN, it is a continuum of supplied
exhalation which is being consta‘nﬂy measured. The sample chamber is not like a
balloon that fills up, holding only so much before it pops. The infrared detector is

constantly sending readings to the Slave microprocessor, in timed intervals when
| volumé is sufficient, to compare the slope of the sample. In most situations the
pressure, so long as it meets the minimum for acceptance, does not matter. Eveh
variaﬁqns in pressure will not matter as long as minimums are met, except as discussed
infra, when‘ high pressure samples with the 240 version of the Slave software in
operation reject the sample. The simple point is if the sample is accepted and tested
with a numerical BrAC assigned to the result, the pressure at which it is supplied does

not matter.
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RFI

Another harsh criticism Mr. Black expressed was the purported inability of the
S000EN to react toARFI except at certain specific frequencies. He cited his tests that
were based upon generating signals across a bandwidth from 0 to 1000 MHz. He
claimed that the RFI detection buit info the Intoxilyzer only reacted to business band
frequencies in the 148-156 MHz range. Mr. Black hoted that RFI could be caused in a
variety of frequencies, and notably, thét cell phones operate in the 900 MHz range.
Based upon his testing, he concluded that the RFI receptor, in addition to its antenna
being subject to disconnection, was inadequate because it did not cause the Source
Code to discontinue testing. His viéw was that giveh the circuitry of the device, its
susceptibility to RFI impact on test results is cbvious.

-+ Mr.Black’s test device for RFi was a length of wire which he wrapped around a
portion of his signal generator. By doing so, he created a specific waive[e'n'g'th, which
provided a signal,at that particular wavelength. In addition, this was akin to there b'ei'ng :
a transformer next to the intoxiiyzer._ The testimony of Dr. Steven Nuspl is insfructive on
this point.

Dr. Nuspl explained the laws of physics which direct fhat when dealing with radio
waves, there is an inverse linear relationship with energy and distance. The further
away the signal source, the less energy. Equally, high energy waves can have an effect
over a greater distance. The test that was being conducted for RF| by Mr. Black directed
a wave of a calculable frequency (based on the length of the wire) in close proximity fo
- the instrument. Based on the test design, the result was predictable. Such a strong

signal would have an impact, and its frequency was detected by the inrstrument to be an
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RFI source.

Most sources of RF| are neither as close nor as strong as the testing device
created by Mr. Black. As Dr. Nuspl explained, cell phone transmission is typically at
0.10 watt/meter in terms of energy., Fo? there to be any possibility of RFI with 5000EN
test resulis, a cell phone would have to be remarkably close to the instrument. Another
witniess, Mary McMurray—a purported expert-—clairhed that she was at some meeting
inr Atlanta at some point in her career at a seminar and observed that a cell phone
placed next to an (earlie.r version) of the Intoxilyzer made it report extrénﬂely high
results. This observation was not any more supported than that just paraphrased by the
Court. There were no spepiﬂcs, findings, papers, documented complaints, etc. other
than a faint anecdotal assertion by her. And for reasons discussed infra, this withess

‘began with bias bordering on antipathy towards CMI breath festing equipment.

Finally, apart from the unin_f'orm'ative testing and unsupported anecdotal
assertions concerning RFI, there was a fest result introduced from a qualified English
laboratory (Exhibit 52). An Intoxilyzer with an identical motherboard was tested for RF]
immunity. The test confirmed what was already known, that the 5000EN is not_immune
from RFI, which is why steps are taken to have RFI detected, and if present, to interrupt
the testing process. These test resuits support the conclusions reached that adequate
RFI detection is present, and the Source Code provides a means when defected to
indicate RF1 as a cause of test failure. This appears to be borne out by testing results
reported as of 3/16/06 whel:é it is noted that cumulatively, 0.63% of all 5000EN tests

were not considered due to RFI. (Exhibit 7, p.34)
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Programming Protocol

Itis obvious from the testimony that CMI attempts to squeeze every last bit of
functionality from dated microprocessors and has been doing so for many years.
Further, the S5000EN instrument is sold‘to many states and foreign countries.
Customers of CMI have a variety of testing protocols to follow and results they wish to
record that are different from those in the Minnesota mode] of the Intoxilyzer. This led

to different versions of Source Code being present in the material which CMI produced.

For example, there is a version of the Source'Code for the 5000EN identified as
the “NoMay" code, which utilizes diffefent instructions. This code is present in the

. Minnesota model, but the differences in operation are disabled in the Minnesota
version. Some features of the Minnesota instructions are likely disabled, for example, in
the lntoxflyzer used in Idaho, efc.

Apart from describing these differences and updates to the Source Code as
hacked in, Mr. Black’s cursory examination of the actual Code provides no insight into
his claim of defects. Otﬁ'ers, such as Dr Nuspl, charitaﬁly described the Code as
written for the 5000EN as highly “modular.” CFS criticized the Code writing as "many
shortcuts...to fninimize the amount of memory the source code takes in the
instrument..." (Ex. 166, p. 48) Regardless, the experts who took the time to actually
look at and evaluate the Source Code found that the manner in which it was written
does not present an issue concerning the validity of BrAC measurements.

Mr. Black was content to opine that in his view, the manner in which the Source
Code is written leads to error in its reported resuits. Others who actually conductéd a

detailed, ih'-depth review could not support his conclusion. Ironically, CFS, upon which
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Mr. Black relied to provide the detailed Code review, rendered an opinion opposite that
of Mr. Black. To be sure, there are errors in the Code — but not errors of the type that
render results unreliable.

Dr. Karl Schubert

Standard Deviation

Dr. Schubert and other witnesses offered testimony regarding the standard
deviation of test results in relation t_o’the Intoxilyzer 5000EN. Some of this testimony
involved the Request for Proposal issued by the State of Minnesota and CMI's
response. (See Ex. 1, State of Minnesota's Request for Proposal, and Ex. 45, CMl's
| Response to State of Minnesota's Request for Proposal.) Other testimony involved an
article authored by Red G._Gui[berg regarding a statistical analysis study he performed
on breath alcohol concentration measurement test data. (See Ex. 42, Rod G. Gullberg,
- Breath Aicoho! Measurement Variability Associated with Différent Instrumentation and
Protocols, 131 FORENSIC SCiENCE.INTERNATIONAL 30.(2003) (hereinafter “Gullberg
Article”). Based on this testimony and the accompanying exhibits, the implied consent
petitioners and criminal defendants argue that all breath alcohol concentration test
results obtained from an Intoxilyzer 5000EN are unreliable evidence. In urging the
Court to reach such a conclusion, howevér, the implied consent petitioners and criminaf
defendants appear to confuse two different standards of deviation and misconstrue their
meaning.

Request for Proposal
The Request for Proposal issued by the State of Minnesota called for breath

alcohol testing instruments which inciude limited systematic error. (Ex. 1, Bates p. 26.)

86




The allowable systematic error could “not be greater than + 3% or + 0.003 AC,
wﬁichever [was] the Ialrger." (id.) Testimony indicated this requirement was based
upon federal regulations and is derived from festing sampies with a known alcohal
concentration, not test subject samples. CMF's response to the Request for Proposal
and marketing pamphlet both indicate compliance with this requirement. (See Ex. 44, p.
2; Ex. 45, Bates p. 45.) The implied consent petitioners and criminal defendants cite the
- Gullberg Article and argue that the results of the article indicate the Intoxilyzer 5000EN
does not actually comply with the 3% and 0.003 AC requirements. (See Ex; 42) A
close reading of the Gullberg Article, however, Indicates a recognized and accepted
scientific differencé between testing performed by the National Highway Traffic Safety
Administration (“NHTSA") using simulator standards and results obtained from human

testing. (Id. at 34.) Specifically, the Guliberg Article notes results from human testing

will result in greater variability due to the presence of “the biological component,” which -

is “the largest contributor to variability,” and expfessiy seeks to avoid confusion between
‘a comparison of its results and the Nl—iiTSA testing. (Id.) The implied consent
petitioners’ and criminal defendants’ reliance upeon a comparison between the
conclusions reached in the Gullberg Article and the requirements set forth in the
Request for Proposal is therefore misplaced.
Gullberg Arficle

The implied consent petitioners and criminal defendants also cite the results and
conclusions of the Guliberg Article to argue Intoxilyzer SOOO.EN instruments do not
provide measured breath alcohol concentration results with adequate precision. The

Gu_llber‘g Atticle, however, does not conclude the Intoxilyzer 5000EN fails fo provide
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results with adequate precision. Rather, the Gullberg Article concludes the calculated
“[standard deviation] and confidence internal estimates [] were very acceptable
forensically.” (Id. at 34.) The Gullberg Article further recommended duplicate analyses
should be performed to allow for calculation of an estimated standard deviation, limit of
detection, limit of quantification, and improved quality control. (Id. at 35.)

CMI has developed source code which can be used to calculate a standard
deviation for each test. According to the testimony at the hearing, Minnesota’s version
of the Intoxilyzer 5000EN does not include this feature. The imp[ied consent petitioners
and criminal defendants suggest it is an error of ‘the Source Code not to repoit a
standard deviation with each test. In making this argument, the implied consent
petitioners and criminal defendants also specifically relied upon Figure 2 of the Gullberg
Article, which provides a confidence interval for hypothetical test results. (See id. at 34,
Fig. 2.) Deciding whether it would be apprbpriate to require reporting of a standard
deviation and confidence interval with every breath alcohol concentration test result
goeslfar beyond the scope of the issue before this Court and into policy decision
. making.

The Minnesota Court of Appeals has repeatedly held that breath alcohol
concentration resuits need not be reported with a margin of error. Grund v.

Commissijoner of Public Safety, 359 N.W.2d 652, 653 (Minn. App. 1984) cited by

Loxtercamp v. Commissioner of Public Safety. 383 N.W.2d 335, 336-37 (Minn. Abp.

1986), pet. for rev. denied (May 22, 1986); Hrncir v. Commissioner of Public Safetv. 370 -

N.W.2d 444, 445 (Minn. App. 1985); and Schildgen v. Commissioner of Public Safety,

363 N.W.2d 800, 801 (Minn. App. 1985). See also Barna v. Commissioner of Public
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Safety, 508 N.W.2d 220, 222 (Minn. App. 1993); State v. Daley, 384 N.W.2d 539, 540-

41 (Minn. App. 19886) (holding correlation of results question of credibility and

believability for jury); Daley v. Commissioner of Public Safety, 384 N.W.2d 536, 537-39

(Minn. App. 1986) (upholding results with correlation of less than 90%}); Zern v.

Commissioner of Public Safeiy. 371 N.W.2d 82, 83-84 (Minn. App. 1985). Repoﬁing
resuits without a margin of error for tests appears to resuit from an “interpretfion that
the] DWI statute[] creates] an offense upon a test reading in excess of the statutory
limit [and] presume[d] that the legislature considered the inherent risk of error in the

chemical analysis and found it to be tolerably inaccurate.” Haynes v. State, Dept. of

Public Safety, 865 P.2d 753, 755-56 (Alaska 1993) (qiting Schildgen, 363 N.W.2d at
801) (discussing various approaches to margin-of-error problem res.uiting from
measurements). Regardless of the reason, an inquiry into the margin of error created
by the measurement process does not involve the Source Code issue before this Court
and is beyond the scope of th‘esé .proceedings.

The practicalities of using statistical analytical tools like a standard .d'eviation or
confidence interval require policy decisions before they can be calculated. A standard
deviation is used as an analytical tool for statistically interpreting and expressing the
variability of sampie results around an average. Measurement of an unknown typically
involves obtaining results which have some amour.f-t of variability. Calculation of a
standard deviation is a stafistical method of expressing or analyzing this variability.
Specifically, a calculated standard deviation provides a single value representative of
the distance of individual measured test results from the calculated average of those

results. In order to report a standard deviation or confidence interval with each test run
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on an Intoxilyzer S000EN, as requested by the implied consent petitioners and criminal
defendants, decisions must be made which will directly impact the meaning of the
reported value. For example, a decision must be made about whether the sta-ndard
deviation will be calculated only from the test results obtained from the subject being
tested, or whether some standard deviation calculated from a different sample pool,
such as that done in the Guliberg Article, will b@ used. The meaning and robuétness of
- the reported standard deviation would vary depending upon which method was selected
and are far beyond the issues before this Court or the evidence presented.

While Dr. Schubert’s testimony — on behalf of himself and not CFS —is
interesting, it does not épeak'directly to the issue this Court must decide. Moreover,

Dr. Schubert did not, in his testimony, reject or refute CFS’s investigation which was

“centered on the ability é‘f the instrument to provide a valid breath alcohol concentration
'Lxsing the supplied source code.” (CFS Report at p. 4). Nordid Dr. Schubert's personal
testimony overturn the CFS conclusion that the Intoxilyzer 5000EN in use in Minnesota

“provides valid BrAC resuits and functions as designed.” (Id. at p. 5).

Sample Acceptance Source Code ]

Dr. Schubert also addressed in his testimony, as did CFS in its report, a problem
rooted in the Source Code and its parameters for sample acceptance. There is,
according to both, an issue which is based on a strictness of acceptability for breath
samples arising from the manner the sample is provided. |

As Dr. Schubert explained at the hearing, the Source Code only accepts as a
valid sample that which is delivered at an accepted rate within a pre-set range. This

rangé attempts to eliminate the presence of mouth alcohol and only allows a reading to
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| be taken if the supplied sample has a certain measured breath alcohol flatness or
:avenness to it, as can be seen in Figure 1. In other words, until there is flattening out of
| the readings taken — or as the sample Qa!ues are a nearly constant value -- the
Intoxilyzer 5000EN will not consider the reading acceptable. (The process is explained
earlier, under the heading “Sample Acceptance Criteria,” pp. 59 to 65). According to
Dr. Schubert, the instrument with its present version of software wrongly rejects
samples and labels them as deficient in many cases.

As Schubert explained, variability exists based upon the rate at which people
blow into the instrument, and there is also some variability in the equipment. The rate of
the delivered sample can be interrupted by coughing, stutter in the breath, crying,
asthma, smoking history, etc. The Source Code rejects as deficient all samples which
do not meet the slope measure_ments over the timing and acceptability requirements of
the Code. He also contends that the Code has a very narrow band used for selection of
valid sample points.

Schubert pointed out, correctly, that the instrument “does not detect intent of a
person” who is supplying a sample; it merely “analyzes what it reads from the data.”
Consequently, while there may be many reasons for a sample to be labeled as
deficient, the Source Code lacks a means to report why the sample is deficient.
According to both Dr. Schubert and the CFS findings, when the Intoxilyzer 5000EN_
reports a deficient sample, it cﬁu[d be due to either a software failsafe or the conduct of
the test subject. The microprocessors running the Code do not have sufficient capacity

- for error checking and repo.rting with precision the reason for non-acceptance.

Schubert (and others) pointed out that in the Source Code for the Intoxilyzer
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S000EN, there is ‘dead’ code which is not used in the version of the machine operated

in Minnesota. He contends that had CM! taken out the dead cade, more room would be

available for error checking and reporting; hence, increased granularity. Schubert

indicated that in the area of deficient sample reporting, code is present to detect with

great precision the cause, yet reporting is without granularity to document the precise

cause. To the extent the Intoxilyzer 5000EN reports a deficient sample under some
circumstances, this result is unreliable based upon the Source Code of the instrument,

Separate and apart from the issue of lacking granularity is the recognition that

the Source Code tightened up slope acceptance in the software release version for the

Slave processor, version 240. Dr. Schubert recognized that the criteria for slope

-acceptance were tight in his review of the software for the Slave chip. He is also aware

there was a test hex file prepared by CMI in 2007 to address this narrowing of

acceptability (Ex. 7, Bates p. 12), ﬁut o his knowledge, the corrective software was not

installed by the BCA.

The foregoing can be distilled into a particular conclusion which is within the
purview of the task assigned to this Court: The slope detection software, based on its
Source Code, version 240, does réject under some circumstances samples which are
valid. These “Deficient Samples” could have had particularized reasons for rejection
identified, had CMI and the BCA elected to do so. In situations where this result has
been repqrted due to slope acceptance criteria in the 240 version of the software, the
BCA could have implemented corrective software but chose not to update the

instruments. This conclusion is confirmed by the testimony of the BCA witnesses.
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Mary Catherine McMurray

Ms. McMurray is a self-entitled forensic scientist. She cléims forensic science is
a level of science which should be held to the very highest standards pds.sib!e in order
to withstand any scrutiny. Her principal area of purported expertise is breath alcohol
legal cases. She looks at testing, maihte’nance. and everything that goes into:a testing
program to see if the test itself really stands up on its own ‘face value.’ Her principal
qualiﬁcation is a bachelor of science in chemistry from the University of Wisconsin.

In 1992 McMurray got a job working with the Wisconsin State Patrol and its
alcohol testing program. The instrument she became familiar with was the Intoxilyzer
5000. She checked and certified equipment, went to CM! training, and was responsible
-.for training people in the use of the instrument.

She described some testing she did in 1996 while in Sheboygan, Wisconsin, for
aweek. She concluded that internal standards have nothing to do with calibration for
the Intoxilyzer 5000. She did not offer any significant findings, results, or report. She
mentioned otherrstudies of the Intoxilyzer 5000, but again, without any specifics or
results. |

Significantly, she did mention an articie she worked on as an investigator which
looked at denture adhesives andr their effect on the !ntoxilyzer_ 5000 results. The article
apparently concluded that some denture users had measurable aicohol in their mouths
20 minutes after application of the adhesive. This is the only study she was a part of
which ever appeared in a scientific journal.

Ms. McMurray’s tenure with the State of Wisconsin ended after about two years,

as she left that employment in 1994. Her reasons for leaving border on the
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unintelligible, although she expressed, in testimony, that she was being asked by her
employer (State of Wisconsin) to lie in court.

Her familiarity with the Intoxilyzer 5000 appears to be with a unit similar to, and
likely a precursor to, the Intoxilyzer 5000EN. She had training on the similar device at
cMi while CMI| was located in Colorado. She has aisb been trained on other
manufacturers’ breath testing instruments.

Ms. MéMurray's‘ past involvement with testing and the legal system is confusing. ‘
Apparently she was reprimanded for a statement made in a trial in 1997 and was
criticized by alcommittee cf the National Safety Council.

She denies any knowledge of éomputer programming and never looked at the
Source Code. She got involved in this éase fo provide advice to N!r._ Derek Patrin.
McMurray also claimed she got more interested in these proceedings when she
learned — not from a report — that Mr. Black, who looked only at the Source Code, found
80 many problems. She did lock at two of Mr. Black’s reports, his r_eda'cted reports,
from October and Decembér 2010 (Exhibits 14 and 186).

She claims fo have conducted “little experiments” of the RF| detection
capabilities of the Intoxilyzer 5000. She offered nothing in writing and relied only on her
experience. She testified that RFI is not a matter of “physics.” She could not identify
any RF| studies. She has never had access fo the Minnesota Model Intoxilyzer: hence,
she has done no experiments of any kind on it.

She provided an example of cell phene RFI from a meeting she attended in
Atlanta in 2005, Her lack of documentation or even a coherent explanation of what she

observed left the Court with no confidence in her conclusions. She indicated that in
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some instances — undescribed ~ a cell phone -- of unknown. power and proximity — in
~ the transit mode could influence the test reading. None. of this purported RFI and result
is documented in any manner, nor Was it well explained.

The Court askéd her about documentation, and she claimed hone of what she
observed was conducted in a manner that anyone felt was worth writing up and trying to
get published in a scientific journal. When asked directly again by the Court, she
admitted there is no scientific literature on RFI by cell phenes on the Intoxilyzer |

5000EN.

Several -arguments were had in the course of Ms. McMurray’s testimony which
required the Court to adjourn the proceedings at one point to allow a deposition to be
taken so thaf counsel could ask her what her opinions were. Despite the hiatus,
~Ms. McMurray's testimony continued to follow a path of unsupported Qriticisms and did
not amount to much more than an endoréement of Mr. Black’s position.

Ms. McMurray impressed the Court with her position of distrust.'for the Intoxilyzer
and outright antipathy towards CMI. Her bias was demonstrated, and in the Court's
view, her qualifications to provide meaningful insight into the Source Code and its |
alleged problems were never established. In sum, early on Ms. McMurray claimed not
to want a direct role in this case, due to her concerns that she may not be qualified to
addresé the issues. Her initial observation abo.ut her role was proven correct.

Su'pporters of the Source Code

BCA Witnesses

Karin Kierzek

Ms. Kierzek was called by the defendants/petitioners based upon her
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involvement at the BCA with the Intoxilyzer 5000EN. It is to be noted that she has a
degree in biochemistry, without any reported specialized knowledge in software or
computer programming.*® While she is the lead worker on breath testing for the BCA
her specialized training consists of an. Intoxilyzer Operators Course at the BCA, a one-
week session at CMI in Kentucky, and a one-week program at Indiana University on
breath testing and physiclogy. She has other crime lab training, but the foregoing was
all that was presented in terms of specialized training regarding the instrument (and its
Source Code) at issue. -

She indicated that Patrick Pulju does maintenance and instrument repair for the
into:(ilyzer 5000EN, and at the time of the hearing, he had done no maintenance on the
devices for the preceding two to two and one-half yearé. Her testimony revealed that in
the past, though there was no set time for recalibration or recertification, the -BCA likes
to “see them every two years.” The only regular recheck is a monthly rep!acement. of
the simulator solution on which an ACA test sequence is run. She also indicated that as _
the simulator solution is run on ea_lch instrument with every test, this serves as a means
to verify accuracy of test resuits.

Ms. Kierzek appeared knowledgeable conce}ning the means by which the
Intoxilyzer 5000EN conducts tests, measures slope, deals with RF!, and generally the
significance of the DABAGABA sequence for testing.

She also responded to some of Mr. Black’s 6riticisms of the consequences of
unheated sample tubes (low test result) or capping the sample tube (no impact on result

if sample chamber at 0.000 reading; if greater will report a purge failure), and the

4 Surprisingly, the State and prosecutors did not offer any witnesses with knowledge of computer
programming other than their forensic expert, Dr. Nuspl,
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imprecision of reported air volume measurement (inconsequential if minimum volume
attained) and puff counter (no effect). | |

There is at Ieasf one recognized error known to Ms. Kierzek in the 240 software.
She acknowledged that if a sample greater fhan 1.1 liters of air is given but nbt
accepted for some reason, the puff counter doubles the number of attempts. By 2006

this was known to the BCA and appears to result in the need to haye more repeat tests

when subjects blow harder.

“One of fhe consequences of someone blowing harder in providing a sample was
fo cause a slope failure, leading to a deficient sample. A proposed solution suggested
| to the BCA, according to the witnesses, was to implement self-adjusting slope criteria.
This wduld allow the élope to be based on the flow rate of the sample as delivered. This
was considered but never implemented by the BCA.#® _

The problems associated with how hard a test subject blows when providing a
sample appears to have developed in 2006. Ms. Kierzek had seen a video which
7 demonstrated 2 person providing a sample which “in my opinion seemed to be sufficient
length aﬁd, you Know, duration, bqt it did not accept the sample.” This led to thé BCA
trying to reproduce this situation through in-house testing of an intoxilyzer 5000EN.

The in-house testing produced results which were documented in a series of e-
mail exchanges between the BCA and CMI in the fall of 2006. (Ex. 7, Bétes pp. 25-32.)
The BCA concluded, per Mr. Pulju:

The acéeptance of samples blown into the instrument is dependent on
which version of software the instrument is running. Acceptance is also

“dependent on how the subject provides the sample, i.e. soft through very
hard. o

* Two BCA witnesses, Pulju and Edin, explained in their testimony that having self-adjusting slope
criteria would be somehow unfair to test subjects, '
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(Ex. 7, Bates p. 28.) According to both Ms. Kierzek and the e-mail exchanges with CMI,
there had been no change in the sample acceptance criteria. Further research by the
BCA nevertheless concluded that Slave software version 75_240 “seems to have tighter
criteria” for sample acceptance. (Ex. 7, Bates p. 27.)

Ms. Kierzek provided an explanation of her understanding, which was borne out
by the e-maiis: A change was made in the 240 software concermning how calcuiations
were done for detecting interferents. The new means of calculation was done with
floating point math, rather than the previous method of integer math. (Ex. 7, Bates p.
27). She explained in her testimony how she understood the consequence of this
change: |

| believe the explanation is that the caleulations were taking longer.

¥

Therefore, it occasionally took longer for the slope criteria to be calculated,

and would then require a person to blow occasionally longer in order for

the calculation to be updated. '
Other testimony supports her conclusion in part. The changes to the Source Code
which modified the calculation method for interferents slowed down the process overall

and impacts the slope acceptance calculations. This in turn makes sense of the BCA

findings arising from its in-house tests, that a larger sample {more volume) is needed for

acceptance. (Ex. 7, Bates p. 28.)
Despite the BCA’s recognition of there being certain circumstances in which a

validly -delivered sample was being rejected, and there being a perceived change in the

slope acceptance criteria, the witness and the BCA did not ‘deem the situation to be a
problem.” Rather, it was an 'area of concern’ and there ‘would be no means or need to

notify the public.’
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Ms. Kierzek pointed out in her testimony that the BCA got corrective software
fror'ﬁ CMI to fix this ‘area of concern.’ According to Kierzek, they did not test the
proposed fix, validate it, or instali it. This proposed software solution was provided to
the BCA in April of 2007. One of the reasons she gave for not doing anything with the
software was to not exacerbate the Source Code issue pending in the courts. Another
reasqn she expressed was the cost of testing new software.

Patrick Pulju

Mr. Pulju has the title of “Forensic Breath Alcohol SpeCialisf." He is not a
scientist. His training and duties lie in maintaining and répairing the fleet of Intoxilyzer
5000ENSs used by law enforcement in Minnesota. He has attended technical schools for
instrument repair both generaliy and for the Intoxilyzer in particular. He works with the
data and database derived from COBRA and has worked on validation studies of new
Intoxilyzer 5000EN software over the past 10 years. He has been an employee of the
- BCA for 14 years. |

] Pulju readilf acknowledges problems with the pUff counter and volume
measuremer;t in the Intoxilyzer 5000EN, He attributes the latter to a sticky check val\}e
which does not fully open. If the check valve sticks in this manner, the pressure
transducer will overstate the volume.

Part 6f his job has been to maintain the instruments, and that involves verifying
volume readings. He does so with a 3-liter syringe. He checks this against the setup
- for the Intoxilyzer 5000EN. The 3 liters is run three times at pressures of 0.25, 0.35,
and 0.45 liters per second. Thé instruments are then certified if the reported volume is

| within 5% of the measured volume. Resulis are stored in the maintenance records for
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the particular unit.

Despite attempting to recreate the air volume delivery method and resuit of
Mr. Biack, he could not duplicate Black's effort.

Pulju explained that if the air purge in the sample chamber comes up with a
positive value at 0.015 or above, the unit will report a “Purge Fail.” If the level of alcohol
in the sample chamber is 0.014 or less, it self-adjusts, making this the zero value for the
ensuing test. Thus, if there is alcohol in the sample charnber at 0.014 or less, this
amount is the baseliné for the next test. The effect is to reduce the reported value for
the next test by the amount of the pre—éxisting value, This leads to an underreporting of
the BrAC in this particular situation. Most of the time, the sample chamber will be clear
and the 0.000 value will be 0.000.

Pulju was questiohed-extensive!y about an e-mail he wrote on September 27,
2006. (Exhibit 7, Bates p. '32.) The e-mail summarized his conclusions that sample
acceptability correfates with how hard someone blows. He thinks this makes sense, in
that slope is steeper with a harder blow. This obseNétion is also assocfated with the.
versioh of software being run on the Intoxilyzer 5000EN. He indicated all Intoxilyzer
SOVOOENs in the field are now running the 240 software, which exhibits this problem.

In an exchénge with counsel concerning the proposed correction for this problem
(Ex. 7, Bates p. 12), Pulju first denied, and with his memory refreshed later agreed that .
the testing, validation and implementation of the broposed new software was not
implemented because the Attorney General’s office was slowing them down.

He was also able to identify the rationale and suggeétion‘s for a self-adjusting

slope criteria which date back to 2001 (Ex. 7, Bates p. 670) and follow-ups in 2003.
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(Ex. 7, Bates p. 673.) Th‘/e idea that the software accommodates how hard a subject
blows when considering acceptance was apparently a reasoned solution to a problem
that had been around for some time. In addition, it appears that the witness recognized
that invalid samples are constantly bging overwrittéh as the instrument either rejects a
sample and reports a test, or doesn't accept a sample and continues to analyze what's
being provided. The Intoxilyzer S5000EN, due to limited memory, doeé. not keep the
:history of attempts and related results.

Pulju disputed the earlier testimony from a BCA witness about maintenance on
the Intoxilyzer 5000ENs. He indicated another BCA employee, Harold Weatherson, has
been maintaining the fieet for the past Mo years,

Pulju has never looked at the Source Code. He did understand that the reason
for non-acceptance of certain samples with the 240 soﬁWafe arose from the delay in
calcUla‘tions. He explained that he Wa's trained on how the calculations of breath are
made in accordance W|th the algorithms in the Intoxilyzer 5000EN. His explana’uon

revealed that the raw data for the calculations is obtained from the rotating IR filters at

2400 RPM, which produces 40 raw data points per second. The slope calculation is
based on averages which are calculated after 30 data points are received. Thereafter,

the next 7 data points are considered with the previous 23 to produce another average

result. The slope is calculated based upon 10 of these averages, which means that a
sample for slope analysis is received in about 2.3 seconds for each IR filter which is’

used for calculatmg slope. OQverali, the process of slope acceptance calculations are

dcne within 235 to 2.4 seconds.

Pulju explained that in response to getting a hex fite, which would have corrected
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the problem raised in his September 2005 e—sﬁail, he tried the text.hex file twice and it
fal‘iled.due' to data entry aspects being out of order. No further work or testing was done
to correct the issues he raised concerning sample acceptance.

Pulju was asked about the process of implementing any software change and
how it goes through validation testing at the BCA. This testing has several variables but
typically takes three people, full time, three to four weeks to complete. Pulju indicated
that Mr. Black's tests bore nb relationship to the validation testing done by the BCA,

Pulju appeared to be the only witness with firsthand knowledge of the
specifications of components for the fntoxilyzer 5000EN which are involved in volume
measurements. He explained the maximum pressure that can be handled by the
pressure transducer is 1,45 psi. He further explained that when he used the expression
‘eye popping hard’ in regard to the manner of blowing into the instrument, the pressure
~value is about 1.2 psi. |

Many questions were directed to Puliu concerning RFI. He explaine.d the metal
box in which the instrument operates acts as a large Farraday cage, which prevents RFI
from impairing the operation of the instrument. If RFI is detected, the Infoxflyzer
S000EN is programmed to shut down. He pointed out, in reference to Mr. Black’s
testimony, that the RFI detection is operational when the unit is actively testing a
sample. In the idle and data-entry modes, the RFI detection is not operating. In
addition, Pulju explained that he personally conducted RF! testing with police band
frequencies and that he is aware of the UK study which, to his knowledge, indicated that
the Intoxilyzer S000EN was nof RFlimmune, but if detected, the instrument would stop

testing.
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Through counsel for the State, Pulju was examined about data derived from
COBRA, which stated summaries of the rate of testing and failure modes for all versions
of software (as of March 18, 2906). (Ex. 7, Bates p. 34.) According to Pulju, the data
shows historically, 90% of the Intoxilyzer 5000EN tests are comp!ete, which indicates
they are free of failures and represent valid tests.

Focus was placed on the test results for those test subjects who prowded the
requ13|te volume (1.1 liters) and had their test reported as a Deficient Sample. The rate
is under 1% -- actually being 0.67% under the 56_240 software and 0.60% under the
current 62_240 software based upon approximately 48,000 tests. It was represented by

“him, dismlsswely, that this low rate of deficient samples was in line with expectatlons It

-was during cross examination that the obvious tripling of the rate of Deficient Samples
with requisite volume was shown to occur when the 240 software was adopted. While
small in overall percentage, the rate was 0.21% under the prior software versions (43

) and 37).

The differences in the software were highlighted on cross examination. It was
established and agreed by Mr. Pulju tﬁat under the software version preceding the 240,
a person who is blowing hard would nevertheless have supplied a sufficient volume for
atest at 1.1 liters. Under the 240 software, the required volume is increased by about
two-thirds, meaning the subject if blowing hard would need a minimum sample size of
1.8 liters for acceptance. |

Pulju agreed that over time, the slope is not exactly flat. He further agreed that
the longer a person blows, the higher the reading, as deep lung air is being sampled.

Although he uitimately disagreed with the premise of increasing alcohol readings over a
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longer duration, Pulju accepted the premise that the new software requires more
volume. As time is also a factor, it appears the 240 software increased the likelihood
that a sample will be deﬁcieni..“, and this is borne out by the statistical evidence provided.
It appears from his testimbny that the 240 version of the software was supplied

by -CMi in 2000. The State installed the v56_240 in June of 2004, operating this version
until June of 2005, when the v62_240 was iﬁstalled. Puliu indicated that by September
2005, the v62_240 was in exclusive use in Minnesota'’s infoxilyzer 5000ENs.

- Pulju agreed to the fairly obvious consequence of changes in the software and its
impact on sample acceptance. When put to him directly, he acknowledged that the
instrument, based on current software (240), will reject some samples and label them as

deficient which otherwise would have been accepted under eartier versions of the

software, Pulju says it is a miniscule amount of samples. Further, he maintains this all

arises from the time differences in samblin‘g by reason of the changes CMI méde in the
Code for interferent detection.

Regardless of the banter between the witness and counsel, and counsel among
th'emselves, it appears that the BCA was aware from the fall of 2006 onward that a
change in the Source Code was made that caused, under some circumstances,
previously acceptable breath samples to be rejected. This software, version 240,
continues to be used with knowledge of this problem and without change or correction
by the BCA.

David Edin

Mr. Edin has a bachslor of science degree in medical technology and a faw

degree. He has been with the BCA for 10 years and carries the title of “Forensic
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Scientist.” His work is principally in the breath test section, where it appears he does
something of everything in relation to the S-tate's alcohol breath testing program. He
has also attended training at CM1 and Indiana University in connection with his work for
the BCA.

One of Mr. Edin’s duties was to respond to allegations to the p.ress m_ade by
counsel for criminal defendants, including Mr. Ramsay, about the accuracy of the
Intoxilyzer 5000EN. Edin prepared a memo, which to his mind effectively refeted the
points Ramsay was making, points which all appear to be derived from Pulju's memo of
September 27, 2006. (Ex. 7, Bates p. 32.) The witness maintains in his memo to his
bosses (Ex. 108) there Was no change in tﬁe slope acceptance criteria; and in fact, the
problems only arose from a test subject who was in violation of the operators’
instructions. The statements and examination of Mr. Edin on these points did not add .
much to an understanding of the issues but did conﬁr-m thet issues raised in Pulju’s e-
mail do not impact reeulte of reported teste; the only discernable impact is upen sample o
acceptance.

Mr. Edin looked at abo_ut 20 different test records for individuals involved in these
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consolidated proceedings whose test results indicate Deficient Sample. ‘He described in
- depth Exhibit 107, which was a test labeled as a Deficient Sample. Mr. Edin opined the
reason for the deficiency was the lack of a reading of 1.1 liters tetal volume in the
second sample. Ediﬁ concluded this was a conduct-based problem caused by the test

subject. He further explained that the problem Pulju had raised was due to blowing

hard, and Exhibit 107 is not evidence of this particular problem. He concluded that

none of the 20 or so individuals involved in this consolidated case, based on their test
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records, provided an adequate samplé based upon their conduct at the time they
provided a test sample.

Edin pointed out that the instrument does not determine intent. He indicated that
operators are trained to report a test refusal when they find conduct which prevents a
breath sample from being accepted.

Edin conﬁrnhed in his testimony the issue of the impact of hard blows on testing is
in the Slave processor. He, too, believes that by reason of CMI providing addi’tio‘nal
interferent detection, the processing time is increased for the slope measurem.ent.

Mr. Edin explained that in operator training, they “pound” on their operator
trainees to make comments on the test report conceming‘a subject's behavior when
| providing a sample, Edin indicated that it was essential to'have contemporaneous
information,l especially for ﬁée in court. He noted that not everything can be explained
of interpreted by the numbers generated by the instrument.

Edin also explained that the enhanced interferent detection provided in the
software update 240 for the Slave micréprdcessor was not requested by the BCA. This
‘was included as a part of a package of updates from CMI. The BCA did not ask that the
software be rewritten, as the completion rateé of testing did not change. Edin was
aware that in the area of deficient samples where the volume of air supplied by the test
subject was over 1.1 liters, there had been a three-fold increase-With-'th'é 240 version of
software.

Matthew Willis
Mr. Willis is one of the principals of CFS, Inc., and one of the principal

investigators of Source Code issues for petitioners and criminal defendants. He was
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called in the State’s case in a fairly unusual procedural posture. He was called (and his
testimony limited) to describe the work of anather CFS team member and witness,
Dr. Karl Schubert.

CFS placed the petitioners and criminal defendants in a fairly difficult position.
CFS prepared a report based on a thorough and comprehensive review of the Source
Code for the Intoxityzer 5000EN. This report, which was disclosed by counsel,
ostensibly found no problems in the Source Code which impacted the reliability of test
results. While the report had several suggested changes in procedure_s and disclosures
related to the operation of the instrument, overall CFS saw itself as the neutral fact-
finding expert and concluded that the Source Code operat'ing thé SOOOEN provided a
valid BrAC reading.

With this backdrop in place, the petritioners and criminal defendants sought to use
Dr. Schubert as a means of ek‘plo‘ring certain of the CFSVﬁndings which went to
reliability. Schubert ~ as made clear earlier — testified based on his knowlédge and
investigation, not as a CFS witness. Consequently, the State sought to Iimii or
otherwise attack the independent testing of Dr. Schubert with the official position of his
employer, CFS, through Mr, Willis.

The testimony was unclear as to whether Willis actually has a degree from
Stetson College, but he did attend there four years. He élsb is knoWledgeébie in
software, firewalls, and data security. He joined CFS in 2003. In connection with the
Source Code project, Schubert was a contractor with CFS and Willis supervised his
work.

The breakdown of the Source Code analysis was Schubert worked on the 780
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code; Willis, the 8051. Willis pulled the report together. (Ex. 166.) Schubert wrote all
or portions of-the report in Sections 1-6 and 8. Schubert performed research into
uncertainty analysis — specifically, what other states had done for the Intoxilyzer. It was
observed in the testimony that the Gullberg article (Ex. 42), which deals with uncertainty
in results for the Intoxilyzer, was available to both Schubert and Willis at the time that
| the CFS report was prepared.

‘The CFS report in Section 8 discussed an alleged uncertainty of measurement.
CFS recommended more study. The suggestiqn was made by CFS that an allowance
be given in reporting BrAC test results — developed through further.study. The Gullberg
article, according to Willis, was not helpful, as it pertained to biological variance,_ not
machine variance.

At bottom, Schubert felt the results should be eipressed with a range of error of
10% for Intoxilyzer results; Willis disagfeed. Schubert, at the urging of petitioners’ and
criminal defendaﬁts' counsel, opined that in his view, the unt:er’tainty principles of
scientific measurement require a range for reporting results — largely premised on the
standard deviation data set forth in the Gullberg study. The Court has considered and
commented, in depth, on the testimony of Dr. Schubert and rejected the suggestion that
a range be expressed in the reported test results from the 5000EN.
Dr. Steven Nuspl

Dr. Nuspl's qualifications to address matteré related to the Source Code of the
Intoxilyzer 5000EN were well established. He has an undergraduate degree in
engineering and a Ph.D. in electrical engineering from the University of lllinois. He has

studied and designed computer chips, electromagnetic theory, worked with embedded
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systems, assemblers and a wide range of applications. He had direct experience iﬁ
programming using the 8051 and a compiler similar to that used by CMI. He also has
many years of expérience with the Z80 and the assembly language. He has used C-
code for programming since the early 1980s. |

Asrpart of this assignment, Nuspl examined both the Source Code on paper as
well as spending significant time iooking at the Source Code as it was made available

“by CMI in Kentucky on two separate occasions.’ Nusp! understood and explained the
different means by which assembly language and C code is used to create hex files for
updated instructions.

From his _ltes'timony it was apparent that he conducted a very thorough re'vie‘wlof
the Source Code. He utilized a computer in accordance with requirenients of the
Protective order and Nondisclosure Agreement to conduct an analysis while at CMI.

Nusbl structured his -revie'w and written report (Ex. 100) in three parts. Initially,
he conducted a review of thé Source Code for obvious errors. Thereafier, he
comrﬁente-d in his work on the reports of Mr. Black and CFS.

Nuspl's testimony and report, as may be obviously inferred, were both critical of
Mr. Black. Nuspl viewed Black as conducting what are termed “Black Box Tests” of the
Intoxilyzer. These he defined as comparing the interaction of the device with
performance sténdards.' Prinéipaliy, he criticized Mr. Black for not focusing on issues

. related {o the Solurce Code. In addition, Nuspl expressed some doubt with Black having
overlooked the fact that a trained operator is part of the instrument's regular use.

Many of the criticisms of Mr. Black's approach have already been observed and

" " it appears he was present looking at the code at GMI for 30-35 hours during his first visit, and a “full
‘week” on his second visit.
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noted by the Court based upon the Court’s own obserfvation of Mr. Black’s testimony
and review of his work. Nuspl provided repeated material references to the actual Code
when making observations about the ﬁndihgs of others — such as Mr. Black ~ as well as
to document his own work. These references to the Code explain in some detail where
many of the criticisms of the Source Code can be characterized as superficial.
An example can be found in the file header designation of “FIL” present in the
Code. CMI uses the same code base for all of its clients. Different jurisdictions require
different test sequences, and even different tests, to be run than are used in the
Minnesota Model of the Intoxilyzer S000EN. These differences can be observed in the
Code, as all the code that can possibly run on the instrument is present. The “FIL”
header directs which code is to be.ex9cuted, acting like a switch. {n this manner,
subject matter functions in the Code appear to be grouped together or in modules. This
~ allows some 'efﬁciéncy for CMl in méintaining and modifying the Code.
| Black found this modular method of 'programmir.tg unacceptable based upon his
* 6.5 hours of Source Code review; Nuspl, after looking at the Code for two weeks, was |
not bothered by it at all. Black called the Code “hacked in"; Nuspl did not reach the
same conclusion. In sum, the experts were all tasked similarly: Are there errors A
- present which affect reliability of the result? How the Code itself is managed by CMl is -
not at isSue.éxcept to the extent that it produces errors. Nuspl did not find any errors
by reasons of the Code’s organization or style.
On the subject of RFI, with demonstrated knowledge of electromagnetic theory
and science, Nuspl undid much of the criticisms of Mr. Black. According to well-

established principles of physics, radio waves can be blocked th rough shielding — which
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is achieved by the Intoxilyzer 5000EN through its metal casing. Filte_rs are present in
the electrical power cord. In addition, there are about ﬁﬂy lines of code which direct that
if the machine is testing, the analog RF detector is to be activated. Other testimony
established that if detected, it is noted and the testing process is aborted.
Nuspl explained that Black’s RFi test resﬁlts were in essence creating a
transformer by means of the construction of his test rig. Further, that the test rig was
~ presenting the signal in such a manner that it duplicated a particular wavelength, rather
" than the ful spectrum of wavelengths — which explained the limited response of the RFI
detector in the subject unit. As for cell phones, energy th('ayrprod uce when tranémitting
ié so small that they would need to bé very close to cause a problem, as there is an
inverse linear dec[fne in signal strength based on distance. Even at full transmission,
cell phones operate at very low energy. In addition, the low power RFI when in close
-proximity is blocked by the metal case surrounding the Intoxilyzer.
Both Mr. Black and CFS commented on thé use of rounding and truncation in

. calcutations and reports of results in instrurent tests. The Court is satisfied with
Dr. Nuspi’s explanation in that the Intoxilyzer S000EN does systématiéally perform
calculations to a Higher degree of precision than is actualiy reported. For example, the
* BrAC data is calculated to three decimal piac;es but reported to two decimal places.
The instructions for reporting the two décima[ numbers does not get rounded up from
the third decimal. In otﬁer words, a calculated teét result of 0.079 gets reported as 0.07.
Normally, there would be rounding up of the report to 0.08 — but the Intoxilyzer is
programmed not to dq this and leave the lower number as the final test value.

~ There is however one area in which Dr. Nusp! could not or did not have an
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explanation. Dr. Nuspt was apparently not shown, or ﬁad not seen the September 27,

2006 e-mail of Mr. Pulju (Ex. 7, Bates p. 28) which commented on increased volume
requirements and sample delivery issues being dependent on which software version

~ was being used. Nuspl understood the algorithm used to determine BrAC and further
both understood and explained why this algorithm only réquires a minimum volume as
necessary for a test to be conducted; supplied at a minimal rate over a short time._ He
was not called by the State — or even prepared to respond — to the purported
“tightenin'g” of the slope criteria which arose from the delay in computation present in
the 240 version of the Slave software. The State's witnesses characterized this
situation variously, but at least at one point Mr. Pulju commented that the 75_240 Slave
software had tighter (slope) criteria. (Ex. 7, Bates p. 27).

Nusp! was not given earlier versions of the software to compare or analyze,
except that of course which appeared in the notes of that whiéh he reviewed — to the
extent the earlier code was present. He appearéd both unprepared and uneasy in his
efforts to respond to questions concerning “Deficient Sample” being the result of
delayed slope calculations.

Apart from his inability to meaningfully comment on the ‘Deficient Sample’ issue,

‘Dr. Nuspl's testimony was informative. He took some exceptions with the work of ‘CFS
on matiers that do not appear to be error producing, e.g. buffer overflow. in the near
entirety of the CFS observations, Nuspl was in agreement. Even on the slope
acceptability/deficient sample issue, Nuspl carefully chose words to express his opinion.
that CFS'’s criticisms “are neither a basis of disputing intoxilyzer 5000EN BrAC readings:

already taken nor a basis for preventing future BrAC readings.” (Ex. 100, p. 47).
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Overall, Nuspl found no defect in the Source Code that does or could affect the

reliability of test results provided by the instrument.
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CONCLUSION

This Court has endured every claim, defénse, and position that can be advanced
for or against the Source Cdde having an impact on test results of the lntoxilyzef
5000EN. These asseﬁions have been made in writing, through arguments of counsel,
te.stimony of witnesses, exhibits covering a wide specirum of information, and even
video recordings of the work of expert witnesses. Through an accumulation and
assimilation of this vast amount of information, the Court has been able to glean several
key components from this litigation.

;l.) Scientific measurements of human biological material {breath) have inherent
limitations of precision. Test devices, including the Intoxilyzer 5000EN, produce

valid test results, subject to the earlier discussions set forth in this memorandum,
that meet policy and statutory requirements. These results are not perfect every
time, yet in the case of the 5000EN, the results are highly reliable. The results in
nearly all situations provide a récorded measurement that should be afforded
evidentiary value.

2.) All Source Code and related software, iﬁcluding that which controls the Intoxilyzer
5000EN, has some number of errors present. In the near entire range of'test |
results generated by the instrument, these errors have no significant impact. There
is one limited situation, as discussed earlier, in which the labeling of a sample as
“deficient” arises from multiple causes. At least one of these causes is a
consequence of the Source Code’s instructions to the microprocessors and has
little, if anything, to do with whether the sample is actually deficient.

3.} The conclusion that the Intoxilyzer 5000EN used in Minnesota can be characterized
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as ‘robust’ is api. The components of the systems within the device are durable,

~ but most importantly, the DABACABA test sequence prbvides a reliable benchmark

4.)

for each test. Within this test sequence is the fest of a known contro! solution, near
in time to subject testing, that provides scientifically accepted validation for the test
process. Moreover, for the near 14 years of use; of the device, 90% of the
aftempted tests have produced valid results. The remaining 10% of tests in large
measure have been stopped or not considered by reason of reliability and testing
integrity issues, software, or conduct of the test subject which inhibits the testing

process. In this regard, breath alcohol test values obtained from a 5000EN are

stated coﬁservati\}ely.

There is a general perception that perfection and flawless operation is present in

the Intoxilyzer and its test results. Those responsible for the operation and

" maintenance of the device have been defensive and at times outright hostile to the

5.)

suggestion that problems may exist, which has in tumn led fo the instant challenge.
The problems andr'limitations, especially in the Source Code when fully understood,
do not materially impair accuracy, validity, or reliability of the results. A less
defensive posture and access to the Code at an earlier time would likely have
increased confidence in results and reduced the need for this protracted litigation.
The Intoxilyzer 5000EN is severely challenged in its operation by reason of its
limited data processing capacity. The instrument appears at the edge of its
usefulness. Source Code changes to correct needs or issues result in creating

other issues, as demonstrated by the increased time for calculation of interferents

which slightly narrows the range of acceptable samples. This problem is caused by
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the Code and how it needs to be written for use on slow, capacity-limited
microprocessors.

B.) Numerous government policies, including Minnesota Statute_s, direct alcohol breath
testing. The Source Code, for the most pért, operates in a manner to produce test
results in accordance with these policies. For example, BrAC results are limited to
two decimal places and not rounded — up or down. This is inconsistent with normal
scientific practices. However, even though rhore accuracy is available, it is not
demanded by existing policies or practices. Much of the criticism of the Source
Code was focused on either alleged omissions — or processes which are the resuit
of policy decisions. The repeated cr‘iticisfn of the.Source Code in many respects

should be redirected at the policies which it reflects, not the Code itself,

. There are many additional points raiéed by the paﬂies which héve not been
addressed in this decision. All issues, evidence, énd arguments submitted have been
- considered. To the extent that anything that has been presented to this Court is not
- expressly ruled upon or mentioned in this decisioh, such posit‘iohs, in whafever form,
should be considered rejected. |

The Courf did not intend to leave any arguments for another day by omission from
this Order and Memorandum. Rather, this decision is at least long enough - 6r perhaps

- too long — to benefit from further detailed analysis.

‘371
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